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J4 JjLuUlj ^.lu-lTJLj dAJ3 _$ . A^-^Jl j JLi jbb)V GbwbfcJl 

. t_»lHSUl jjilJ J^> ^3JLJ LLL+1$ t JljLt^Jl Sjlj^l 

jlcLuj ji ^JL«Iu ^ jlJIj jjt^> A n 4i5L£i #Lp*Vl *_jLi£ ItxSL&j 

. j ^btjjl (jrtTrjj * al jZsla ljIjlxIuI LjLJliall j 

IJL^l ^j*>fltt ^Ij^Vl 3 4_jJuill JjlJ-^re-Jb ^y3l r1>S» 1 mVl jS j^ll j*Lfl JLSj 

JUj^ VI 31c. I jj» gtl 4-uuljjJl *— bSLU <Ly»JljJl Ljlrtir-)! ^4^1 LLda oL&lt 

jj^ail ^4 jLuSVlj t J^uJl <L>.I jV jla-u/ Y t Jc 3 JLabjj! 4 -»■% ,^>H jU ,„Vt ^ jlc 
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LjLdJt 


n JA ULluij OjS3 JLSj A -uijj dJlSLu <a7 l£ tla&labj 4 t - * iLuaLcJ Sj^ij JjLuij ljLuJI i£jZ> o 
ji <blaJl jJLv t_uu/jJj oW <Lbu/^Jl b$£j jl ,J££ >g — jj 2blaJl JjLuJ n>^ <U)UljJt 


c U)l CudlUl Ju9 Lgjl 3 jd2 -A*J dx>.^Q JUjlS *L*Jl ^ Sj^LuaJI jl A^SLaJl jbd jjiuLJ CuuJtj 1 31 

.^>oJi m>jSj 

j*j*3 ij ^JLqZJu ji luG V L^jLa 3 ju LgdSjj j JjiJl j( iLLm <tlS ^ -A-iti jjJuJi o***j uj JLi.1 I3l ^n<»tbj 
l '\j'*j'*J} l^ir.1 1^^ J_*J_* _ T1 ~ T1 .'J -l-'K '5M j L>u5j lga»l£ul J _3Jr?_3 

* <UjLu»*)l Lg3^>i& ^yJI J-- >jt WLuoLadb c Ut! 1^2 J 13} Cta»iujl Ju9 Lgji S b l a J J JUbj 

‘jlJtaJl £jla*tt Aj»3JLjj (»j^b_jj jj_Jl t -»'-~ , j i> 2t— j.A jkjjj ^blbj ^L»a»a» 

Ajj3Ul *_3Laa» jVt (jjLau laJLui ^-lluuJ I 3>u/ J^j 3 titfbSj . A-ila Jaiuall SjbJJ i SLa^uj 


b^L>. J^adu jjSda ab^Li- jJL>. ^ jl ' <j* U-i- 4 ^ t** 1 ^ 3j»tiS JjLu/j ^1 GLidJl L>dj 

LgJ^la* <ju» *L«ll Jlo£ jj3 j d-ila* 1 JlT I ujLdJl <L>uujl A JaLaaJl 2 lJ ^1uu 4 <Lt>.jLaJl ljLj LJLJl 

j_ia 3jU l.^lf i_uuj-j jl LgJU <LuvjLaJl <LuaLaoj 5 j-tu. J I b^Li- jJL>. Jjj_j jls AjlS 


bilaJl Jdo 3_^2j dj^Lo 1^-mdLJ ^uaUJ I jl jjidbJt 3 :U LgJU * IJjvi ^ ji abila* jJLv ^ ljjjij^ jJb j . 
bilaJl obA o' US (aj>>»aJl bilaJl j l£UV|) Jl* Sb^uSb jJSb-Vl bMaJt dUdSj Jb^uliJjSJl 


. lAjLaTil J 4u!II l 1U3 jjLadj jLflj .^jdadttj jjIAuJIS d, dun j t $a I4JU # IJ^vl ^ 

iULc. Jjl - I 


.2blau|jdl IglLauuji b5ii» ^UluV i SLauIu L^Ul2Huil uj^bllml Aj jdll Cujj U I3LS 

t AjUU&jJ3\ <^4L£ jJI -lj 



.GLull | 4 AdJ lAjbuIIjt j lAJLvt 3 J (jSUi j 







jLj IjVI j aUaJjVI j j w ^t\-»ti J5L^Jl £y» ^yJSLj^Jt jl^>Jl 

. L$j ^^23 (Jji I 3 J'.tAjH jLuuLij (A4>cv j ( JSLi ^ J£J j 2 «lag Y • 1 ^ «t^*vtTl 



(_5jAaJI ij^*ll ( \ ) 


i$j22S\ jJLi )^>v> ijj* _ itx.n j_^SLtgJ I ^jS3uj 
^ <U J — La£ . iL«j>ua->JLs (J’jJLJI &3jh Jitaiij 
jLjjisJl (jl&jlaJlj iJjJual\ ^.-irtrttl jJUaJl %3tV>a 
j%&u9 jLLiuJI Jj Lis jiaJt La) ■ ?i"Cti |»U^£ At-vmljj 
%,t-mil J au/I j^ajJLi 

<Laj><^>Jt j»Ua^j t _ r Ll (jilaJj 

u3lj_taVlj AaJj- VI Lai JSLtgJln ^j. t-- «ti 

.™,_^jIaJl (JSLj^Jl ,, IfriLc <L*jjVI 

I ( t ) 

(<ua 23 Sj^a rr ^ o?£y nJjZal\ ^ ) 

SLSt-kW Lxaj JSLoJI ^ t afiWl j GL^a^a L yj^>- 
4U<rnrta"a <LuLul ljI I jjiis V jA 3 jLlC. Lr bj 
jjSI) %l<rT>rta"a 3jji& W t(it-»mjILa Lg.a.>«a») 

LfcjjSi ) SLLa^alU ^ j'.t-a .~.ij^~a a ( i^"^ii ... ^ La^» 
JUJ^«£ Ljl j_ 3-2 0 ( jt- ,tl 4La»l ^L ) j Ltca^v 



4— <>JajJI 3 jiiil (T) JiLi 


M 


ljIjJi^ 1 .(La-a w Laj LLL aj iLsJalia j 4La>j^£) 
.( \J5Ltu) ( Lxa <La»i laj 3j_JLaa) WLu^jt <-»<» 

|4aiO«U 4 >jihj‘)j iLaLcJkS /Jjl22Jl J^JLJ - 

' jjl 4S j^>. ^^3 Jl^Lu-1^ I 4-J L^JV s 

.(«au»Jl (ja . a^aLTl j 

2 ;^U«tt 3j3iaJi ljjSj 3 

fijMj*)) ilLigto ^-aLa! 3^dv>t) (j^S£3 - 

itjft.L+Wc JjG JL jIj ^ 4j J «3jj2oH 

l al»Jl ^j- 4 ^ cJ frt*? j La^ «4j La»^.Hi xtagl I 
3 JLjlj JaMj iLiL>J I 



aLaLJl aLj^jLcll «.Lc^- Vl (<uLt 




(t) 


JAu/l (jJl 3 QjU 2 lA 13» 

-(*<W 

. aC-jL»a»J (jSjmJI (J^><jt LgJAlJLl 

<jj» ojSS j <Ld^ ( Y ) 

A j4 ojSZj (^,3^1 *>»*Tl) o^>- *>*■ -T 

j.ii~ mj Ldj^so fllajJI a jjt JC ».'i j <LLuU ljVL^jI 
uj^li «. Jj>Ji ^La j^a .*CbUa»J jt^Ti <ua 

Jja>JLi j^TI <Uiis» J taiij j-l*S i— aa~l 

.(r js^) 


JjLLjjJIj (jljiVI) «LAc.l jAlj4j jjSH3\j j>tlaA a j^JI) ^Ul «. -Y 



<^j-WaJI ^ytaaJI (i) JiLi 


.(lJuVIj 

^utajjStA 2Uifc s^Ji \h-itl (T) 

ljI I jJiaJb i fllWl (j-» J,ATi Luj^j JSLuJI 
tsaZtU j*L*Vl j_*j (3 ijJL& \ Y ) Sbj^iiTl 
Jjtu/I Jy» <LxJJU j 4,>iAla4 iLalac) 

i^jJUall fjjSuLlj (^.^J ptaiotl 

. (1 jJSlu ) p-_^A AT I J jj4 Ls- _jj J Tgf Lb I (j4 
<Ljj.gT~\T I Jj I ^aat I brJJ il ^ ~i4 ^ 1 jj I a j »><* 

fj^Laiju V jl Ij-u<a^ j L>. jjj ^jntiTl j 
^,1 ATI j „<L4 jL*JI g^t ATl» ^aj ^aaTb 

(j4 (J it-i ( t J J * ^1 Ajui^Oj* % «Tif 


gbujl j4 JLjjJU (^jjjL>Jl j j»UVl (jTl g^lAII a JL& i£T^»i3jj .^jjtuu^TI 'SjJialt > alA»Tl 

^jJUaTI ^jnflrtTl J.44LJJ I j -& ijjl aUil jji.CtTLlj ^urtuTl (^a JjjgmTl aUil ^jJUall i_dJ£><ITl 


. jJ I j i ilaT I <Ul4->- 


.jijsa 



t> 0-9^ ( v ) 

:jb^l Jtii jhat I i <£> JL^Jl ( ^ ) 

JS lj£ [j-ljj ^jbLoib jjuu&j jA iJjJhaW (»l j->tSl t-i£ jJa 
Ig&jla JSLoJI <ULU iUj^la 4otAf jAj i flifttl £$1 <ja i a ia*l 
( 3 jja ijJJI ) 4j J.taTi « <U ujjU 4_y>-j L»J I j ^1>.I Jill 

,_y>.jLsJI U3j3a3\ JL Ifi . . Aa a ^j 4; 'it-iLl otAf 

(j-uij j.<i~ »>j ^jlii ^jjVi > di~>iS>ti aut^t 

. u afttt j^,»n ij$su aotAr 

(3 j-ui£Jl j JLjJJl) JLaLuIIj JLiuJI tjy* *_a ijlall ojSZu 

(jii.ljJl ojiifl iLi3 J.rt~ ||>J I_dj^90 -U iJjU (£9JU}I i^jlaJbj - 
itjjjl J - a^a'l iiS jj* t£J j&uJj L«»o» jJLol 3 j - utSJl j - i 

• Culill Jb jJl J>9> 

t^LsJl Lga ijla J — ^ A <j4 jiu ijJl La t 

jlJI j»Uaju ^ytamtt ea jJaJl j .( 5 j-uiSi U tj.La.uJ I J& \jlsJ b) 

-(« JK&) 

t$jJj ribtvi iu4 AjcJij JaliLal 0 jA £)jSJ3 JuJ\ <L».lj 





<Lai»Ltl JjbaVI ^UAc ^1 
AXjtaj ljLm^ui V LgJb J£ ij^SuLi 
jA ijjSuU& j»LgjV I I JLfi 

. , Vt a, a ^LLta^bu 

( 1 <J5Llu ) jj^a (j j Suij 
J)L«>kUj ^jalj L 4 H 4 <rVl Jya 


U^J^I fU“* (*0 


iu~i >4 ^a '4 j~it-)LJi <Lo»QJi 


iLuiUVI 2LO.LJI Ja JinTi ^Ul 2Uj^aJI <Laa >>JI A.otAf Ja log >4 ' qua) JS qjSulJj ^L*Jl ^LajjVb 




aijxi\ 



i aHni 4; 'it-iLJl <Lt»-Llll i<LjL*Jl 4, 4 Min '4 ; 1 1~> LJ I 

A»£J lUj^JLi Jbajl £-ua$A Alej Alj_$Jl 

A>«fltl 4 4t1 C w w ' j 4-t3 j2juuj) c _ / t3.>iJ ' . I : jtaJ Jj,_l4C 

. Aiiell J 0^,4 j^SLJ 

L^LiuAj As^jj^^illj Jj>waJl ^ j“ l *^j.Wtl 

jll ^Jifi?l<|tl)) -Lie jluJLl -»"j Jj| j-u£ (jipjjj 

» 4,i uadi I n <Ul>-b L*4 Ijl>.[ b*® OS^i 

a j.iiua 44 H** jll |»ldl j - ^ "■ tl 4 avjL>. 41)111 1 j 

jje i* lUc V ijjSixJ uj ^2 i jjil Ij . K Aidiiai jl I » (_,4m~i 4 jA Aaul4 

.^A 231 la* S j^SLj jjUll 4 _ Ld .U >Jl (_yA lA j_iSl JUill i.atYib 
Jl 

JS ibjlaj 2bl3j ulaLawJl 0 <jA j^Slb fAiill j»tlae j- 

4l& j»L$jVl I Ac. 2U^J ljLm^ui V ojSZl) ijJi3\ gAuaVb L^Jlo 

.(V JSH) it*\d.A jLLwiLu/ 

: 4AlJ)liA4tt s LuLj 

Jl^jjj ^/ a jj bib» (j^» Jj£j5 i iuball 2 L>uujVI jA 

^’.« .’ ) , jjUU j.lhf- (joJj Jj4»La*JI Ale 4 uaL>.j fllaall ciljlai Ale Lille 

ci^^laJI (V) JXa 5L>cuj JSQll jua |»UA*ll 2UL*>«1 AUjj i i^jlliill JjaxII 

Vj i L>aa ijll 4_ul^gll a uluiII j i_jjVlj iVI Ja 4 (4 ni>tT I $1 ijjvl unt,} i_djjLlutll (JUiuJj i j.4 <iii»tl LgSLSLb-l 
jLmajVb j»Ua*ll b5b» !jj» I J *1 A*ll (_,ie J,<eWi lAl i 2b 2bejl ^le i_djjbaill i£jl><3 

s^aUt^t > IaJLa 

Judical! j 4 a2 *j .l»ti J^LmII j A_ifl,_iUl Jj^jle^ll w JSLi^ll ^ A>- 

2U1VJ1I 

i AS >>ilb V j iLbul 2l>» m‘ii 2daMj I Jjole^ll jAA Ale ^Lbjkh (ToALj : Ajrtjlt) ^calrteTt - \ 

ijA 1^ u- 1 « ij Aa>» 4->«1I j»tlae ilaJjJ Jj^jle^ll jAA_j . jj^Uf ttj m‘i ^,11 ^ejlll gAiu.il I J_^>Lb j^sJI |»AeJ g«j 

A~i im^Tl l^l jlal 

■iS jj>ij g, 4.H1.1 i 3jjL>LUll i^UAsJl i>ulj ibbl^j brh 1 ilaJjJ Jj4»le« > Aa^J^aaa^I ^ual rt»t) -Y 
(A JSLii ) (^jleell ljI _>a3 A»jJ <^11 1 jb^j^iAitl J^abull JJU IA» 3 JjA>u> 





l rtllljolt jjJ gjll&4 
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Laj j+k*}\ (A) JSLi 


JjoLiw piaxA JSLuJ : <LJV JJl - V 

<j3 <Lujl 4^CUJI .,i ia . ^,in>,tt 

'AsLAiu A_3 jjjA£ 3jU 34 A2,j 3j ilailit JjoLA^JI 
J^Li j Atgig Ktj ^ H-Vut l AS j^ij ^L4uj L«4 » l utlaj 
,j3JI Ajj^JI JjoLA^tl 34 AllSAs*! 
(_,'^4 JjLtu Jj4jLA*J I i> A& j LjUjUatl 

JMlSii £^xtl l-AjjtilAntl 3 ^ J-AI Cy* l)l 111 ' J ' 

u3l jAal 

* WjJl 2 U 1 «I <> 


^ A»i AS J^>ij l^jV AS >>Jl SjjJ L>«4 Jj^LA^JI (j- 4 (jAj A_iS jJl Jj*a4Aj gjSJl J «ari,4 


it-> 2 ' a i jl>. I j aLso I 


lj1aL>«jI ^3 fliAstt I AS >»>J g4«j ^1 AS Jjjl AjLtuI j 34 Atj^ll Jj^Aaj i atSII Jj«aA4 


(jic. (J - 44»2 i J u j,4tAif L$3I Ijlai AjA 

cflLJi 3444J3 i A A C o^Jl ljIaL>oYI ^3 J^LA^tl 



(3t-“Jl (^laj AtiAg) Ajwl^UI ALAjJI Jj4»j 


: 2 UaJ>Vl * LjUb 

> l l _yAAJl j»LAII m U I 34 AA 4a2, 1 4 |» 4 jLlCi 

A Sj^> JUJL>>Jj JLA iAuM j»UAjJI AaJj 

Ajjj^tl AjvjJ AjjAtl l^uLL«J AlaJjVI 

A1L>. ^ V <^I». 5Lct3 Lgt^ia SjLjJj jmuuJ 
^ (jStj 1 ^*-jL>- i triiAt J^aAaJl 0*>J*3 
ljjJl* JLui AiaJjbtt 3 >4^ AjL >0 JL3 i3VL>iJI 
^yxALatl JsbjJl 4^3 I 4 S JjoLA^tl ^ 

A-kS jJl 3 ^3 

: jLljVl s LuaIa» 

lj^LAjJ I AaJj J^JLJ 33 A j» LA Jtuuj 3 j Ua 

JLui AS L«J 1 JLul j»UajJb 

• I jJj Alt j AAI 4 I (34 j 1 i~.M A«tl dal.iiii ul j (jALcAjl 


*>* ( 


% ‘ i rt 


iULsJl *LtawVl (<uLt 



3>Lu jLo-Vl ufv»,\ <_j3j i t - mSlI Aat^n 






,j3 Ajjjall flAuiulj i ^>-Li<iJl LJ^baJiIl 
>4 Ja».| jAj (m yia\j^,\ jaj i Ci^LaaJt 


J#^* J-J 


ASjl>. (_y4 Jaij ^tLall SjJLa.Tl ^jLa 

3 aLLail AujaVLi jJIjljj . 3aL>. (*Vl j j»AaJI 
I»Ijl>i1u/I_j . |»V^O A, ISm+tl j tuLaLjljyi 


u*S]\ 


Ma t _^>- 1 IjjJI jS-AuIl Lai 1 3 ju_l>» 


Jtr^' ( ' * ) J^*- 


. iuis jjjJi 3 Jaj jts ia| *! Ljjl>o 



SjLiV jjtu La A - ' ma AjjLiY aL^-iu Lula LiVn AuS juia ^aLoJI luLuLSJI juaaj- juaa 3 ja&U3 


^a>Jl jjLSJI ^a j^JIj . iiS 'j^>. AjI>.u,iVI j^Su jaaJL»»Jl UUS ^a a . LlLu jS Li L>u I L g} unj Aj La La 

'Aj^-L>al I Aj Lb LLu junu ' jj LSJ I Lj ^L>* ja A_US> JS ,JS»la Aju I a AS^>- LJ1 i ja . 3 a_j_La ^l^ui LjJ 

eLxal ^ Ajj jAll AS jj>JLS ,_^>JI jjLSIl * I I jab ^<>1 A-otuaja AS ^». l£JU4j ^LjajjLayiuutl AS jj>JIS 
a-ljj Lulu ji ^liAstfl jA Lu>u j^-T ^1 Jj LSL a ja ,_^>JI juLSlI LjJ uJ jj>Lu ALLS AS ja* l£JU4j GLjjLaaII 

. aILuu ^a La ^Ui a ' ja»Vi ^LL>Jl 

jl _j-pJl ^ AS ju*JI JjLuj CulS LaJS j ajLuujl SabjJ >>•! ^1 jlSa ja Al3 Vi j jl^uaJI AS ja* ^ajj j 

.ajLiu t*i I a jula CuluuI La-IS Ajujuuj Au^a 

■~. V L«n Aj Juauj i_LLo jSLi ja Al j^Su ji jja til jaLu ji Vj Ajjl juJ ji jl juaJl I Aj} jSLauV j 

i jl i^oJI jSLj4 ^auuSa Lj Lj LaaI I ^a LaS AuLLIa jl LjUL^Aatl ^a LaS A_l>.jL>. AaLiAll aia jia j^Su JLaj 
. AuatSaJl uJLauuV I ^ LaS Ljat^a ji Au^jjuasJI LJLa-uVl ^ LaS LajjuaiA All jSLj^JI jjSa A4_j 


. AS ju«JI £u 3 j UlaaAa Vluajl Lj iritij J, aaTi jtaa ja j^SLu Ajla jSLjJI jLS LaiuSj 




Lgjpi CjLu TLLijj Jujt2 I jl$J 2uL»kLu(l ljGLlIII ^ulj j-iUIi 

.jimUI 3d O^ 3 o-*- <> j i J_jj jJl LgjLkai j IS L«S 



U lil 1 ^j12jjj ljjL^Ij GLJjjLJl ljLuJI ji l«S 

■rtS^->- I la Vi j jjjJI (J^l J_cai 

j JL& (»$jj <2da2j 3 Sjj» ^1 ojLSj j JaLmojt 


Ljljl»kLull (j&J #L>iIul dS^L>vJ GljLlJtJl ££*->• O* 

-<LuiL>Jl j j j_pQj GLcifl # IJjvi . 


3^ .^Ltoj»y 1 ,_y^ ^'unijj 3 i,„i u 





L^4 J_.t-»" ,,."'<* 4 (na^j V (jUl 2aU.*< «tl £jjuJ 


SjLiJI jjjL>JI JLv 3^2 JUajVl j GUj_$£Jl ui 






. iLdiJI Jj»l J ASj_>- j iJLuJl 3d>^ 


: JLlJ I AS 

(3fL>Jl I JLoj . JUajVl j jji lL*. # VjLJIS Afltin."»TI ljLjLiJJI 4S^->- IJLu 



c#* 0 ^) J^*- 

( _ r j>-jJI jLya>V 


.( \ > JS^i) JuLcjJI J**. tf-ijj 


<UibJl <Lj^jlicll *Lc>.Vl (<uLt 








ij * ■"* JLwJ 

(jliA LajIa Aj A- ua»jYI 3t-“JI JlaJ jjjLsJl ajl& JiiAa 
Lgjl J») jju» L3 j Ig^tgaj jj» jujj ^jVl jcLxu («j%» jl*j 
.( y Y J. 1 ?. i7 i ) r-Lj^J I jLi> A-Ul^gil 

! 4-Cdj Mj j^Lual ) 4-UljjjJl ASjSzJ I 

(jljjl ^ l£J A jl ^ysJI ^jasaLaxs* («£l <j4 

A^ L>,na-><ft 131 Ljl>. CJ13 LJ i AjJLjJl J^lA j.4~iiu4 

5 ij-jtiSJl 5j2Sl Coo ljUj i( L rjSLC ) LaajJIaI iLfljj 

<j4 jlJL>Jl jJaaJ ^j^j^kuull jjl C uj » J.Q >1411 

^ AjJL»«JI Ji»l j A-uIjjJ AS jo* ^ oLuJLjj Aaj Aa.it-it 

4 1 j '->">■ T I C)l \j~ iiQLJl (jijj AJ AS joJI ^JLa JjuuaJJ . Jko*lj aL>vJ I 

.ajLtJ ^ AJ J 4 O 1 A A,»>»-»'t4itl 



I jlouV I ^ '4£ >*JI : Lolil 


.CLoa CU JLIaS jLuCV 1 "a£jj>Ji ,jJb AuljjJLi JjUCIimS A_oJl CiUaL£JI u^ji jLu*jy I jl£ L»Jj 
AjajAaJ I ^1 ClSjjIa Cui j ClAaJLi ASjo* jl ljUSJ I CiIjCup lCLaj Cui j CLjAj aSj_>- CcULa Clji jJ j 

uflljlaitf AaLcjiJI j^So ^ jJl ^LSLigJl jl£>Jl 3 j£*.l AC^C 1 _ t La "aSjj>JI aCulj CLSi ljJL»- jJ 

w < --«»♦* jlgoJl j caljIaVl 2t £jo» CwLso -"iM ,A»tl Jjj.. 1 CaLaul ij (JoLaaaI ji jl w t .^»H jL^sJl J . ASjoCaJI 
. Jal iii. i'iVI j ^jLuijV I <2Ui»aJ j»_^aj ^53 *iM -A.lt ^ al I jVI w ^«i jjl 

Muscular System jl^tl 

. AA U ^iJ I (4 ,u>.ri # IJ^vl Cbj^so I g~t-> ..■> jj ^1 ^.4u_->Jl ."iM SjLlA. ^yLaaJI jL^>Jl 

,j3» ^>*>»4 jA SjUa 4 Muscles Ci^LiiaiJl <^441*3 SjjjSjJ Cil jl>.j j^n 0 t i ^v» . t l jL$>*tl i-i£ j2jj 

\4 jltujyi (jSL4J ‘ - ^jVl A. uiil Ll 4 L 0 .VI jji 4 IglmljA 3 >itM AALidiJl A> Iii'i V I 

(A.4a4>Jl i"i M j aa j . ( fS4>«U b ) Lj&jju La 3 a La <_yAj >i*y jLSU 34 JaJCII j '^LCLoISLcaII Aj LSjjso (»Lja1I 

-jCSl jl 3lLaA 1 Y • ^jJl >>i-i L&jaAaj JCIaj 


ye 


%* • * ' / 

fer 




(_yLajJI ^jbLuijV Ij alaliiaoVlj j^LuijV I (jic. SjJLaJI J ij»Lt 4->.^J Lgjb r.M ,A«tl 

- i Ij lj lb LiL'J I <Lj^Q 7 


.[tuj Jl AJbt 4 i m ' 1 TL 1 _gbf a j_uju (Jam ij 4S j^Jl -I 



•jj»T oLSU JlSU JLaluVI -<_j 
iUj^jJI JUajVi 4JL& Jitb j»jJl ibab (a7 lc 4b2b*taJi j iu^ajJI 2 UajVi ^ j»jJl dJ jj>u jl j*bul --»• 

. IgjljJLv ^ 3 I ( 4_j.aljl^Ul ) gLitl»tl .“.M ,A«tl (3 jjb 

£b>Jlj 4 _l2jJI J iAti,i di-Iij jl yj/$bJl ^ a I jjm jt.utVft I jb_j (jic 4b3L>uJI - J 

. ~4 jlrtmll ufll jbVIj 

t^L U S ^ t ~ 4 .lAn.tl t^uSjj 

t—& jJ3 4 - i .l S L i^Jl 4 1 ball jlii CluijJ _j jJ^Lu/ La£ 
£4 ASLuilaia 4 jlJ3j kb^b* j-u iS -S4_4. 

Ajlball (I_j^L»iJI) ^L_lJVI tg baj 

2uLb* (JubO 4-bl jSj t Muscle Fibers 
4,_Jb4 LJ Lfl-J-J-T (j_4 <Lcj ^ X4 W I 4- 
ijl LjJi jjj u Iajja jji ^b Myofibrils 

4_jjl J_4J LJ^b 4_tJjj» 4.fl_4_J (J^killl 

(jic iULajJI ibuill 4 1 bait 

i j-# ijjSJZj .2u$jVI {y> j-u iS 4JLc 
(*j5bjILuullj (j^jibjjj^jJl) <Ll>JI SjUJI - I 


I iikb 4ibia A 4j£lj daU'.A J aSU'.a 



Line H Line 

U 5 ^JI o!>U*JI ^Sji ( U ) JXi 


j»35Ljj_Sjl_4_u_fL_j lA>, - < .- j tbiLab-a-ll (j—3 

Sarcoplasm 

bl jJLJ (»j5b$£jLulb b t£$b* 4 baft - <— t 

Sarcolemma UjJ^s jbJb 

^ jlv^j LaJ I j 4,_il bal I ^aLJVl --» 
bjjtj elisb bbJ 4, J bal I |»J^>Jb bjjb 


<b>L*ll <Lj^jbcU *Lc>.Vl (<uLt 


.2U J^Jl « LujJu 

>*r? 




jj» J-1 jSli JaS- t^anatV. .( I ) Jjt jJLi L$J jji jj) (2LLu4m1I ) L ya\ jJSV I jj» - \ 


-Actin (^uSi (j4.tuJ <LuLu i_jjj ^4 idu-b^Jt ^ysljJaV I jiLfc ppGj i_j (Z) 4j 
riflt-t >4 JLv^Ii JC , a^IXa^j (A) j»« jJLi L$J Jja j-> AJ& I jd I (jJlaU^JI ) L ya \ jjaVl "A^.$^>iA - Y 

<LuLu jj_Jl ilajjhdl ^4 ^ <Llu, (JiaLt*! I all LA ij^SJla j (H) j^jJLi LgJ 3L1 -ub4 <Llu 

( \ i (Jsiui ) Myosin us >ajj idd-n—ji 

^ji.A.ti a.ustu i j-^-|ti jt^ii ^ti , a,^.~‘a ^<» /% (7.) jc \ 2 'at ,„ „ti _r 

Sarcomere 

I ilgfj 4 ; iliitl .A«tl j a ^l S L ^Jl ~'M ■A'.tl ^ .t->a<> JLv ^Luo^Jlj <U£ljdl ^paU^Jl ji daa»5Gj - 

j_lc. ijiLiijJLi Cc>.4.m ddidj gLoUtl lijilldiadl <_p a*^>.jA j_p j 4UU^.,di iU^uddl tij^L*. 


» u l>Aiit) jj^LuijVl 

.(4 i,i>->»U <Ud23*4ll iil£jj>dl ^y£. hJ^lLLu .^ I JlSllS j alaLauVlj ^yoLuijYl t _ r Li L^jjJLSj lj^L^uJI jH4J 

t Aun /)J 3 it-i jjliLj jja jli V a.fl,.iUl4 dd 3 (4lu j 

L^ljlabU <L4 LcJL£ 4,^->- jj4 ~'M .A«lt (_uuLU JLdJl j[ SLa iJSLlLj t ( w ( ) ^ISLi^JI jLfrsdt - ( 

. <Ld. Ci b 1 . 4 J I (4,m>»tl 4 I ijjvl 4S 'jJ. ^j3 (4^4 jjj L^J I lid J ^ jb-l il$a» 4£ j^CUJl 

L»4J ^jLjiiiuiVl (4iU^ <"< Si --L.lt (3Lu4<a£ ljVLuu (JSiii ^1 a) jj»\ jVI w t-» < ^jdl • w ‘ jL^>Jl -i_i 

.daliiauVl a ' ^vaLtaiVLl JlU id 

‘"iSi.-^.tl 1 (j+MiH j (4 iu>»yi L^jJLl jja444J M .A.H 3 LuUaj '4SyJ»Jl i_ul J^ciu^tl ^ 1 ^yLajdt jL^sdl -_> 

l^4d |4Si>td! ^jLtujVI ^daiuuJ V ' C ' 1(4 lll>»Tl (4 13*4 J<i~i 1 3 ( *1 lw.t I a I 4,J I ) 2 LjjIjVI 

.1 (Irttl 3Ll<4>£j cLuAaJl r< M ,A.HC iLjjljl V j L 4 L 4 J 
3U • —«»ti ijVLuidl j-pG U j ?3JLajdl lJuS iLdliill iUluiVl 3uL»Vl JuV J^uu U < _ 7 i^ c Ll_ij 

SiLajLudl 4 1 Jj»VI ijjia jjtd t j JpuUiJt (4iu ' 3_iS j S^jya*!! J.a»itt l^Iubuxul iL&jij.u.iAj aii^nTl 

: ^Lc lS Lc^J 1 A LP .*} ) JLcuJt JLiUjt 

U-Lu 4 1 4j^>hta4 4.^1 <An,t I 4.2ult I £ l.ia4t jt L^mJi IjV I 4-tiSL^J I tAul I ^ 

J-jSjJ ^jJlU 1 ^ $ .4-JL lu 4, c>tu< {jA tAtt t ?. LaJkl t 


♦ 4,tttAnH 4 iu. l l I ^\mlL rjL>» 



b^bJl 3d j3a 3 ^ Aj_u^*JI ljVLuuII AddljVI Albjdl ^^aLuijl i-a ugj JLf I - Y 

'AAbjJl AAAJLs L»Sbt4 Vbadl <Lu^ajJI LgjbLgj J ^, 111 j J_i^>Jl j jmJI 3 * <Lu Vl AiS jjJI 

. Synapse 0 i tAf - 0 < mr jUj Lwj Aj^sb 

Jjaij-JLs u3 ijjlj AbbAdSlI I u^jLi Lgj ^JLa 33 I 00 Aj-u^jJI bibdl A_t t^ntl bbL^JJl -T 

. Acetylcholine frtjS J-O^vi ji« iLu^adi 

btjjjl j»^dJ j iLttuajJI JjaljJill dAA t-AUal ib^baJj^Jl £ JL& w • '--*■» H JLuull JjJtaj JLlfi -1 

bbL^-Jl ( j r U gl >dll ^ ^.ual ji b-dj V < _^HT I J . Jj3l jJtll JAA £_jjb» ^ (*£4 jjJLl PjamJISJI 

3 >3 Mj i .< i ml ^blbj ibdljVI A>lirt<tl Aadt I jLa-j J « ^lb« 4 > \ A*T I aAUJI g Laftj <r*ntl 

Llvj^ g. t^aj iblbjdl AaAtl «. LtujJ ^li^ljJl gt-uutt jl . L^ujLSjuI j Ajl Aitl Addlll cULa 

LjbjjY iUbJI eULc. 5uiLaj SdbJJ dllij LJLu Ajl An.T I AdLcUl «Li*l ^t-. „,t i g,( lMa jj 

i ,,.i Vti dj L>o 4> 1 A * T l AAdll »litif ■ j_» AbJLiAj . Aj 1 A*T l AJlAJI » 1 »»f Aa j-u*j 3*A A-*3 

.a,iAh,ti yiusjt ^tj i jLtj Depolarization 

3*£ JjlAj Ajolill ijA f. jj>- JLxj jjStudaJI AjlAj ajaj AjAAitl Aadtl «L2.c, A^sJI 3 >2 -° 

a*ji jLajVi _ja j (Cholinesterase) 3d^3Luii 3dt>^' 

ajjlj j A l ^-c. Jlajj ^QJbj (^ L t. l >. 3 J 3 S AJjmj) 3jU ^JLc J^jlj 

jjS3j ((j^LuajJI JLuuJl JUaliinI J_l2 ) <L>.I jJl AJL>. ^3 (_,,n,_4 tt-tt I Iga-taj Aaoltl AjjLdj 


L3 ijS 3 L«S A,_tl iAg AiLj JS ji 3j "'M .A«tl U3LJV 3d^Ajl i_u£ J^UI A>^» >3Jl dJLA A« H aJ 

(jJjVl t L«A AjJLujjwJI O* JSj ljL A ut i)^SJ3 LAjLu 


AJL^ ^3 ^bbajl Alb. ^3 Ai^ti^tc Aiajt j*l A>«uiib ^LuSb 3j^ 3' Aju 

LAkuiT) \aj» i^jb»VI 3>^ SJL>.I >h 3^ JJtj AALball u3blbU AjjSbJI AxLjJj^all 3* ^3 JluuI Aj.1 j3\ 


UjLlA bjL>>3 (jlbjJI ^LbjVl 3 t^^tptbj I l j r u£¥l ilaj^bo J ib(i~t 3 d“> 3 ^* kbjoi. 3 ^ ^taJl JjJl 4JLA 


-IaSaj ...i^jb-t 3 >« Jb»A! AjLmIui^U 3U^4 


(jUl ( 3^ JjVI Ajjlaj) ji Adi JJbll JajdbJl 



dJLA I oHuxely ^JLu£A» Lqj>> J.H3I 


Myosin AALu^_^-y» At-i^b kbjoi. AdjLill j Actin AU-3 l Sl A« d3 j 



AdLstll Aj^jbU «.LcdwVl (Alt 


u 



. 4_jJL4xJl 4 fnltl (_>4Lui3l Aua 74 LLJs ^jAh, Jl t, g (A*,) aLsob ( j r uSVl ds^ui- 3 jj L> 4UJ I 
Jal jjJl JLal i u <UJL*JI Jljj Juaj t4jL3uiJI laSAj . Lgjbju ^ (Z) Jaj)^v>» ljjL23j Lax 33VI *Uil 

^1 4,4^ nil jia4JI J>aJj 4 iAhj (Z) Jajtt-vi* JLctpjj 4liAnTI .U,„,nii^XVI dajjii^^A Aua jjcuu^JI 

.(10) JS^^UVl l^l>b 



Lf UJI ^L^Vl(\o) JXi 

. Jwui V ' Jajoi* 4 j 4> j.t uu»ll tlajlj^ll J <■*+ ^S ATP 43 4j9llall /y» $ Jj>- 4 1 iA*T I ** 11 ^" m i 

J.t-iT*^ ^uSVl ilajoi* 4^4 ^i,"iu»ll JajljjJl JLa43l j»AC ,_yJI l 1U3 JL9 ATP JLul 141 

.JaLuojVl ajjlS jua % ^ 3 Luij I "41 L>- 4 \ iA^T I 

tlaj-p* jA Lglbadllj ^^LlSjVI «. U4i (jjISVl tlaj^po ~4^j jju.im.q2 I JaJ I jjl I JLajI ^Uso 

.ATP£bJ^^43J3**ll 4211*11 ^1 JaU^VljA^jSSVl 
j "• * ' ij] gin uni j^l 431 VI ( 4 l*it*i>i 4 tl ) 4,jK^gtl ■~*iM <A«tl A.I i^M ^iitd .1 ^1 4jjl*31l 4JI& ljuuj |n4jj 
4_4 uj jj_Jl jl (jJ j m'i (jull 4 -l 4. 1 «JI jjjLSUI (jnij (*£j 4 LuJUII .“.M ,A«ti '4_Ji 

. 4 -U S b $J I .“.V ,A«ti ^ 4 -4U4SVI ilaj^pJl j_^S jl>- ^,11 4.uaj f_j3 i)jSJ3 ^ LuJUII .“.M ,A«ti uflLjll 

Motor Unit : 2uS >*Ji 3 

4_iS jj«Jl 3 jl»jII (a7 i^ u£ >>43 ji Lu& juV u 1 iAnl I (_)4 »Ll 43VI 4 -i l 4*l 4_4 £j3LSLl 41I jAll**!! ^Jl£ us >a43 ^^£1 


gu*->- >4U23I 41 irT»<4 VI >A U ibiiiajtll ^4U43I jV /4_JSLj$II 4li^v»,U 4 -uuIajl 1 3 jl».>II j-ujlj ^4IIj 

♦ 41(rt>,tt 44l>«ll 4_£ >>Jl il)l jl»._$1I 



K«LJ< 


* r 


r * m A?</A\ 



iV 


m 




( \ (J5Lu) Aa£ a_ La-^Jl 

'^jt^.tlj ^i^l,A«tl . aUtVI "As- j~y“ j“ 

> ajltt J^s»J Ju£j l^lAVi L ylUI aLutuajJl 
(j}l £jJlu .ALajJl ^1 <_,£ >>Jl w • ■-»■»* 1 

> fl.jT J£j .Aa_u<ajJl £_$jjill j* jjLa 

LflLJVI ijj» IJJUi iS&Lj ,jS j^9» 

^Jul ( \ • • - 0 ) j_u U £jl Aj 1 iAh.T I 
(Jj & I iLut^l AjLcjiu ^kul^J (_,' nif 
A-uL^jJl ^aldaatLl I4U JL>. I4II J 

aaji Motor End Plate iuS >>Ji 

lAi Jl 1 <a ~iVt jLSL» Ajl iain,T I 

A | I , A. ■» Tl A, Jn.^l, (n^lnlmtl 2 t . -.J t I J 

Neuromuscular Junction 

Muscle Fatigue :4.UAn.TI 

jj>»m^V I jaij '“_♦ V (*jJl jV till jj Lq_ui_) a L&aL^vl 1 _< 1 mj AjlJjuuj AaJUUla a jj) inj A.baint I ^al, ta*il 

3 jU Jj^>o aLLuJi L>Jj lijL^l _j . A_allali ^Ujl j j*» l^3L>.Lu»>l Al^ult j&j . J A_taL£Il Ac >mllj 

(jjl jQ>ijV) (jjl jA 5UI ^Itd ntl iLflJjIaJ JliaSQj jl £uJb V jJI j^SjJav <_^l f^l 44*. LuJ) 

(j+ui-J j^uta (ASl I jJ AalajJl aAi jc JtaLLjj J^jlU j_iSI Aaa AJLajdl w t-» ' AaLka ^LUV ( 

AiibjCi ATP Gbj^»> w *ai^u_i j . Li j 14a. 1 j AiiA-tTi i_L»j i-Auaj Lactic Acid ii Lu S^Ui 

AJ L>. L yji Al <An.T I Jla Jj Lgj At-w t JtA A Jajoa* jA Aaa jjLLua»Jl JajljjJl Jl i«-i?l*ll j»AC 1 _< j 111J 

■ fftj 44JI (jjLajJI JLujJ I t-tuuj La I JLAj 1 ^»~u<t4 ^jjLuijl 

ATP ja» 3 j-uS AcaS ^Lulj ^1 j^Jl ^urt'uHj jjOaauSV I j4 Aa^lS A44S A l iAn,T I Jaaili A_>-l ijjl jLul 

ja AJLauJl IJLU . AJLauJl JaLuojlj jjILSVl jA Aaa> Jajl JjJl JLuaajl A J^jLi 

•LjLbLuajVl j ibLaUajVI ja» J_lQj ^ JUJLv 

JLmll LjJL>>a JLSj Jj uJjJLa> j .“.M ,A«tl ^ JL>Jl jA AjIJJI 0 l i^intl JLuLlI t-iualj jl j SLaJ 

^jJI jtaJl ja» A.xj^^n aLuaajJl .~.l ,A . , ~.tl jfi 'A->o Ull ljV ^LL a-Vl ja-l JLJ Ltoji 0 1 iAh.T I 

. L$J w »; 'L-.ll # |jVI J 4 tj%iuJI 

aLaLstll aU^jlLUJ ^Lt^Vl 





i 1*4 > ,JM 


t 3J^>-Vl qa JjLujVl ^ t)SjL > Jl bjJL>«j - \ 

. -I 

. (jJlSLj^JI j w • j 0 ( l( rt'i~Tl - lj 

. 0 1 i An . t I j 0 , t i^a nt l j jL£>Jl - -»■ 

• 0 »»rt't~tl j J 

> _*A ilLiuJl ^ SLflliatt jJiLuJl ojJ^' -Y 
lILHS^UI - J j^SjJL>Jl - ->■ - i_i ATP -i 

: 3 A la£jj» ( ^StjJ ,_yjl uutl JLul ^yLajJt jL^vVl £>.jU -f 

(J $J>£J ' - 1 _> ijjAjS2\ JuLUlS\ ^Jyj 13 -| 

iLLLuVl (j-aL^>-Vl - j li b l ff ^Ul - _>• 

t ^ <_LL*2 j GLull ^ j) id.iiTl iULiJLlI - 1 

. ljLUJI ijA jA #L*Jl jJt*J iLbi Lull jljJL>. -i 

. *LJL> 4j5LUI 2L>*q SLJLjJt U5L»Jl j-LiLul - lj 
. iLul JiJl JJlWb iUSUIl 2 UajV) *XUI - ^ 
. LOU>Jl jljJLv jj)ljlmtl 4JL* 1 _n 111 ijJ - J 

* ^yjL W (Jit Y^JU 
. <ULcjJI J>»> j^Lm^JI - \ 

( AiSu^J jl^pjl uflljlal JLdJl jLLa A/»Jj>VI -Y 
. 4 -il S L i^ll 4l.A«IT il^vl ljjJl»- -V 
TujaJJI 4-t^jVl (Jj»l J a£^->- ^ - 1 

. iis Jjjl AjJT juuiu ^jjJl £u*a I <LdI JJL 4 JI Ja^jjJI d_ui> j-L I xJ - 0 

. 0 l^n,n - jjjuasJI JLuaJ VI JaLdj ^ J-Jj-LLul 3 SUI (AjJjl jiil jZj - *\ 



» rtimu/i 1 ? Mu 




. JjLujVl t-jl JL^ V 1^111^4 ^\SLui fiJMj\ T fjM 

t «J3 i^jU liLa tjjM 

£}i - i^jjLtai I |»lj^>jl - j»IJ^Jl - _j^.»,^.»tl - ^jtvjtl J - ^uLalt tlaljjJl 

~^^i„u»ti - • iuSJi 

*A i^tts ^iAj - 2i,A»lt jtl 3 JLv^Jl <Lj£yrtJl SjLvyTl yytxj 0^ 

^ylSL^Jl ^ jLujVt ft.m.'v ,j,nt/l) S J,^L*J jt jjG^e^uJ 4S>aJt CjJLTtJ » \y/ 

- k^JJlS JJJJ& " ^^fa-intlj 


tt 


<U)ljJl <Lj^jlicll *Lc>.Vl (<uLt 





<— JLLaJl (jjSLj ji ^Lcb llL£ AjI^J 

v-aL^JSt ^ gLgLJt u&jjuj ■ 
.ljLuAI ^LlluJJLj ljLLuuSjVI 2Ug<ht j^JU ■ 
uJijUaj t rtmXj ■ 



*Lc>.Vl (<ulc. 



Endocrine System 

•JAIjJ 2 (jj > -- uJt jL^>Jl £4 (4 i,n->itl i_dj)Uaj ^ ^yUl 3j4»Vl <j4 4 1 1 --»n j jJlJI 

I j w • .^»ti ajla-j-m Cl > «j j^£j ^LdJUo^l nuuj>Jt ^JuLIaj jpi 


4_L1> jlj^l <j4 JUV J i3jduLt4 j*jdl ^y3 « ^ -^~ (^HJl j jjJu .<UjJia V j-ui. (- _ T i 4 1 t <- Jt JJjlII j 

iJIjamj ji 31 jal jlj 1 31 AjV <L>- j L^iullaj iS*}^ ,jSd '^ <jlt--ti GLt^Sdb I 

-jj»l (jJI <jj> ‘ jnjo 5Lui^4 Lalj^i ( ( 1 |(|J JL2 I44 SLdjIajJl J5Cj»l (jJI tid 3 


Hormones : 


3.sLc. ^jdl i jjd£ ^1 j»jdl jjjjla jA J2Ijj j aJLsdl J j$£ u 2 LuLl4^S 3jU 4jb j>4 u3 jjlj 

tKuuVb i»^2j jrtWl J^jl Ljl lj»pij filklL 4J t <CLj jl«J J,. V ka4J 4£*jj 4~3)P>j ^jLl jjJj U 

JJl£ j) 4 Llo£. \ 

uLul^ct/l «_a LuIIS t 

Cloud Bernar jljjb .ajiS - \ 

jtjJij 4jl_>_al Jdi <U& jibdl j_l1c.I j JLiSdl I_djllaj \ A 0 0 j»Lfi ^ j_ujJ 

Starling gJtfjQw -Y 

1 ji y v o ^ jl>.j 

rl^,^ A*_s jjl*. ^iiif (jJljV I ^1 3.WI <j4 4 libdl j^a 4d»l^ll AjjbaA jj-0J ^bjdlidl -i 

4 J-4GJ L yjijjS-ui\ ij-U (_,, JbajVI 
-Jjjjiudl <Lu_Ull j4 Lfijj t£JLL* jl 7r" u ml -LJ 
(jJl Jj^aJ jjls* |»jdl jLu ^ iSj^i 41^4 jjdu jJLc. (jt-t i4,tl ^jlalj>wdl 4 LoJdl jl --»■ 

.'iUidjl^Ji jl jai A^d UI a ^bjidLJi 

( A t-« ,*;, '. »t I 4 U(Jt4 it^idit ) Ljlj^4 J-& A T dlLc4 T ddl JjU jl I (j+UI -4 

(jIlaj jLujjV I (4 my 4 U^ri iJLsdl (jic <_a ijjtdl (jaisdl idowJI jl JLt4 ^Ludjlj GLuiljJllI ^1 -T 

.SjLC JSj 2UaL»dl Lj|j^4 J^JI 


to 

■ 



L 1 . ^ 


> rtdlJ^Jt jjJ ^jll&4 

111/ /l 




> ti 



zljLuII ^ ljIj $a 

juuJl J <ji //,<j ( LJ LLuo£ jV I ) <Ll) LuU I ljIj^4j^ 1I jLujl £^4 Jjl ( \ ^ ^ V*) {yutju* {jjlu J$J j -C lslJ 

<LuLmj£ 3jL j_>a3 .3'- tu ^ 2Li«Ul <Lft31l ( _yfcj JltalmVl j| Cu^l Aii3 .«. ^>0 ^Lull ftloLul 

. LgjLool i_( 1 ml j (* Loo VI 2L21alft) 4 jL>LLuiVI LgJLa J"*~ (w£Ld»Jt Jjjbi ) 

iLtaLifl p <t*ti ^ 3LoJl (LjLLuuSjVI) Ci\j^aj^S\ jjJu <Jj <LoL>. 4J 0^ ljLlUIj 

JlaLtftJl i_d3Uaj - (*clj_illj 

tGLLuuSjVl 4j<wfrt 

Ig^j*** j 4ouujVl j*j jjUj - Y 

lgt-»ftl ,,.~i j jLftiJl 3L)_J^I ila3LuJj jlAjVl jLLaJ Jaja ^ fftioLu -f 

.ljLLJI ' 4 ->< in'll j Lj^Li- jjtfto WLui-da^Il LjLilftjJt - 1 

.ljLuII ^ftj ^Lo 3»I ^ pSoLUl jjLujVl fjSUJ -0 


+j-' 3 * t 


(j^» j»u£JI 43 ijjift ,_JI * UisJI iJjojJ JL3j jjt-.~H <Lft3 JJcaj jjLuoV I ^3 pjt^'Ttl | jLA iLuljJ plu 

:(3JjIa (jA ijljpft j^JI oftjllaj 

. LfllloVunI jl ft I, ftp ftJLA pLhVi 4o«-Lu jl^ojl j) jLuijVl j^laJ (jUJl u*a\ Ij^VI <Lu/ljJ - Y 

. <La. Lo i.ftJ I ^j^oJl LjLLxIl *^3 l3> i3 jjLJIj SjLsJ I iLo^loJ ^Llaj^JI <_u£ jLUI <Lu/IjJ - Y 

:ujlj^4j^Jt c yajlu J >'*» 

LjLlS >4 Jy» joVl (jiuu3\j lAa^fttl (^tjjjwJI (j^a ojSulj lq til l 3Ug,iAa. ^LuLcajS jIja ^ Ljljj^j^II -Y 

.(4-LL&J jIja) ul 4-1 j > 4 mil j\ 4-LLtftV I ^ojIaoVIS ~4t^i_uuj 
.(pi IjOwdU Y • • * / Y ) pi ljo.jjiLtftJLj jOJLftj 2LU3 ijLcaSj jjJu - Y 
1 ’iLjQJl wftjlla^ll ft I J? ^j3 (Jlftlu oLuoVl SLo. ^j3 3 ij-oS '4ift,M iIAjja j^U -f 
. J p iu>»U JL?I ^ogll tjl JJl -i 

.^jlilxAJl JjlftlJl -4 .(_,m'i>»tl ^J.iAUl -JT .p.uoJI ^ftj - LJ 

j (jiilaljJI ppft jj jLuoV I JJjLuj -A 


Y1 


aLaIjJI aLj^jILLU «.Lo.Vl puLt 




^ bijJ I 

: <_y* JAxIt gljSi A3 >0 jLtujV > ft «>■*► ^2 JL>»^J 

Exocrine Glands .a jiiJI - \ 


Ul l^jljlj^l ' LgJ <LuaL>- ljIja9j jj^Lftll ftJft>Jl ^^ic JAill iA* J jl >VI ftjl 3 

.(5Lc9jaJI JAiJl) ft 1 I>>.TI ^jLi* jl (SLi^ta^flj AftjLxUl iAstfl) ft-tu-->J I 

Endocrine Glands *U*oN *J*S\ -Y 

Sj-uiLto Lgjljlj^l (Jj . L^j <LuaL>- iZ)l 'jJLi I 4 J o 4 «jL* jCL*J j . t _yLa»lAll jlj^yi ljI 3 

,iUjla£JI iAiJIj SLcSjAJI 3 Ait I <_£» jl^il *jjj^u.u.a L7 &J ftJLfl ^ 

Mixed Glands jl AS >LW a-xili -Y 

3jLui j_>.ij ^Ac * j^£3j L$j_iSjj jLa Ailcj jv-ui-iLuJl jwicjAtl iAitl ill* £*>o 

. ^ Lj IS <Lj$JLa V jl » L»jo 3 Ac. 

ftxuftjJl <L3 jJlU (jSUl ^ Acj^ft ft I <1 ir-itl iAitl Ac t _ y lc jLtujy I ft tu-fc 
eUiftll iAitl AliUI jAJ Ac jl I A».l j ^ 3 ' >2 I 3 AC J£J _j ( \JSLtu) 

, jjLuiy I ftii n-v 



YV 

l -•- 

I il 


■s*^' £fy oLJ^fl j*~aJ 3 jja 5 ( \ ) J5Li 


ii 


m ( 


L V V 




> rtdijoJt jjj xjUaj 

i y S a 




7» 




Pituitary Gland * 3 Jill : Vjl 

(Jjjia <tJUSb - 1 - -‘ tl JJLxIl jl$a* ^ jjl jl JJLjtfl oJuutu *Lt4l>wJl 3 JliJl j-cIxJ 

Cu»Ij J j jt*ll 3 JliJl oL L& j3j_j - I - jtjil ^ lAjjJu 

> 2LwL»»iH 3 jl*!I ljSj! < 3 j (^j^aV 

Adrenohypophysis » «. jj*Ji j 

cK^b ^LaVl tj-iiiJI <>> UJ^JJ 

Neurohypophysis « ^.cuajJt * jj*Ji -o 




iloLaJl <Lj^jlicll *Lc>.Vl (<uLt 



iij JtiJl 

Growth Hormone (GH) « >4> - t 

jl Ijiit ^ j .(4,«f>itl ^ frSL>i L i tiU jkJj Jjttuaj <LuaL>. j ^j^jVI i-tljUf ^ 

.(Gigantism) aaUadi ...I 43.jbjj (Dwarfism) 3uijan t-i-uuj ai>ataJi aiu. ^ 

<L>.^ll fttac j jjLoVI j i^JLjVIS ilbjtaJI fliajdl ^ SjLjjlaII #1 IjjvVI JLJJL><J jjjiJLJI 

Acromegaly ^Lj^wj^sVi aii>j tijjoj 

Pituitary Trophin * ^jl*U a^JuJi Glj $ a - Y 

t J <1 m'i j iSjS-VI JJLsJI daUuj ^JLa jbjj Lj|j^4 j^JI Jy» 
Thyrrotrophin Stimulting Hormone (TSH) tiuSjjJi SjAU 4-LUJi -i 

Adrenocorticotrophic Hormone (ACTH) ajj.tw.Ti SjiiJi 3 >iaj <u_un <j>« - lj 
G onadotrophic Hormones . J^luaj £ts>4j*Ti 

> 

'ALaJ^rtJl A-Jc^Jl i - ' 

Follicle - Stimulating Hormone (F S H) 

jjj53 (jIla jlcLuj j£jJI Ijjv ajLaj^»> Lgb^>>j j (jiiVI (jAu.4 ^ il) J^jlj 

. 4_u^>ji ^ ajjjuri c>\j\$-L>j\ aj^juri ljLu^uVi 

: Luteinizing Hormone (LH) jltuaVi <LJUJt j^Ji -Y 

bjliJl jl jilj jA Jjp.qj.4 J^II I jl£ JULJ j^S jjl I jjLuaVl (4,i( t »itl jJI$S3 ja»> J 

. j jJlu (jiujtsji (jj$£iji a,<,uc. jl«3Sv i jl>. j»L* i jis j .a_Luaiji ^ a^jLuJi 

Prolactin * <LJU)i jj* -Y 

. A_ij jill J jiJI (jjJJI jl>®[ lT^ 



P/C- i 




Vlj. 


> rtmjqJl jjj xjLLj^j 


ljIj 

biliJb JSjju 3 j*Jb jL^JI Cob 4,2,}-» 14 ^ 3^goj4 2u>,oa biG. lAjj-iu « joJl Iji* iZ>ijj^jjS> 
i 4-JQJl Ljbj4 I Jo m3 j 0 ,21>.tl fjaaJl I ft JL& J^aj j Sjj^LaJ I oil I 


jVt 3ftV yi f. Lb I 5 titii IajuJ-jj (A->- jJi jjbalaj SjCuLw .iLa^lc. jj4_^g}l I jig} 

Lao* «>4 I jjii 4} 4jl L«S -3ftV ^}l jjbl«£ ^ £l j-u/5U * LdaVl 2.4, iVi" utj U LJb I jlgtj 4 ^uoJl ^Ijol Jo I 


^}| Jjt«J iUbajjo ftJl£ j <Lbl ^gll Ati^aaU 2Uio5 i« ftLcS jJl j* ^«UVI 4 JoJI ^ 3 21 *} I ftjlA j2j 

.^3j_ 1 t,»gUi1 jj- 4 j»L 2> m*l jj4 ft LCJu 21aL>w4j j4> VI JjJl}l 

:<Lc9jjJt 3 JbJl 

b>4>g}l IjXA (jXA ^JgSb} ftjoj Jy» JL3 V j ^uuSj^ull 3 21*} I ftjlA ^Ili 

3jLjAC. * I Jo>) (jit jjl 'jb^ft}l jft» 2LJ21*} b 
: JLUl J_4 >.»i tg *4 (ft-uoJl ,_J3 


Antidiuretic Hormone (ADH) i J^Jl jlj-aV ojaj^II -\ 
J* 12 j Jla b>« J**dL 9 ( Vasopression H. ) 5u>4jJi <>»jQ}i j>« bbji 


.fkjJl J**j CiTaSj . jj>3j}' *Wl _J— I --»~ 4 l 3 ftLcj Jjjla Jj-Jl 2_tftS 

Oxytocin Hormone » ^ jJi Cj%JuJ <LlU1i - r 


. ftUiLbjJI WL1I4*} 2ulojLu(l 2 l_LlI}I jjl*}I £y» 1— Cb Jt Jjjj jl ^l3Ajl ^ 

Thyroid Gland XjSjjdl 3 jl*JI :Gj£ 



.2LojlJIj 2bl2*}l i£$2}l jjLsjj -) 
^yjjj LuiVl jjCi-J V I J -1x4 J-*3r? "V 


J$_4 j_* 2 . 4^ i T 1 5, \ ■» Tl jj_a_3 L 4 -S 





-ftLiS |«Soi1jj 


sjjjdi ojuii (r) 


J«u ^jtfi (Calcitonin) jjj>Lua}iai 


. |> L}3iH.T I /y» A 4 O 1 I 11 t-jft-J a |»Jl}l |*j)j(i>ttS^}l A>iia*1 J-lICj 



iULstfl iLj^jlbl} ftLco Vl (tilt 



SJLill ,Ja\ >4( 

*Lj£jjJI SjLxJI jl jiii ^ SjLjj ji (J^OA t_tu gj <Lui> j^ll lI)YL»Jl (_yaJU I »t 'll 

Hypothyrodism 2uS> jdl 3 jJttt jj>£j - > 

.Ca^uuall 5Ljj9jjll SjLsJI ^ fHOinVl CljJlo. <_^l kill j i£±JJ 

Simple Goiter * - 

jW I 2 ^ Lob gJ Luj . . «. I^I I j «. I 4 JI j *1 jlsJl ^ u r.yi ukiuj jjo^j^ull j^«y« ^A jLLb 

. 2 o 1~ l>i^JI iUjicVlj 

: oLocLaO <jll i£*JJ 2 JL>JI *j L& jo ^jLdl fJLCj 

Cretinism 3*U2Jb >*j U jl ^>4 -' S 

fmoJl joi ^JLa C1I2 jbjjj 2 tj /it-»t I lUo jo 3L<j9jjll SjLill jl j^l (J& u^OLi UUI k\ ljJL>o 

0 12 ,n,T I ^.nViTl jbjj titf j£j .3 2_tfl jJl j 3 j-uiS ^ 1 jJl j (S. »>•>», tl jjloj ^lan.Tl j 

■ (J .m.'oJI ^hVrtl ^ J^b j Ulaa Lal>«j 41 t-tuuj JL9_j JJdzAS 

(Myxodema) Uj^luSLl^I ^>4 - lj 

Ca^LuJ j JUbJl ^ Cflt.d.>ii 1 <_)b j^II . jj£J UJl ^ <Li3jJLll SjLsJI jl jiil ^ jLo uAAi ukuij ljJL>o 

Sijj-Jl JoOiIj ^3 (jil jtsJl <J_uoIII iJjZlll iO 21a jooll 2,>»«ttl 2ojjJ jjj ^ 3 jUjj j.n»ttl 

IgjliolWuna jl JLifljJll SjLill ( _ T Liaj^3\ jlILlJj ..^Aj^ujJ ^n^iititl i - u ib j i j!2Tl C)Ls jd> JoJj 


.(JAJA^UJ* W 't~> iJSl Ij-til Coo 



cAp^ 1 (*5*^1 (0 J5Li 


Hyper Thyroidism *5uS>jdl Sjiitl jjj^j 3.sb} -Y 

(Ouiull (j+ui-J 2L|j9jJll 3 JlAJl CjjJLo (jJl dli 

i^^ajooJI 

Exophthalmic Goiter - 

i _< j mj Loo (jj^Sj^fcull j^o jl ^^1 klal J^VI (jA ^3Jo 

£4 2Lc3jJI (j4 ^UVl sjoJl 3 Lj4jjJI SjLsJI ^ U3joiio 

^ (jaol>3 4 1 jLxll SjUuSI ^ 3 jbj C 112 jCJLjj jjCLuJl ^ C3joo- 
JLoduAj 7 JL*jj £u£j j i il2Tl ioLjjjo ^ 3 jbjj (<wu>Jl jjj 

•l^jo»l 4,_k tt-> ljLl£ jj» j»ljlOwLuLj jl 4_caj JL? I 3 Jljjl jj» 4 jo. 



Parathyroid Glands .ajiill 

jQjji j_iji jj» Sac ^ 

3 Ait I ftAA . iAijAtl SAill ujl> J£ <ylc 

i aa 5u*S j Parathormone o>« _>>>' jUii <j>« 

1SU I <Luuj ^ylc AftToJ jjJu ^All I 

A i.iu'l £« IjUtS j^SLj ticp. (»Ajl 

I J L_(_t I tj»JL_ll u_3 |»J_LJJlJLSLt I 

UL& IjjJ jLiib iAijAtl 3 Jill ^i^ILuulL&l j 

AjVJjl 4J j» Jll ^f^uullSlI i^j" m.4 ( ylc ■ laLfljJt 

.^Lu^uialt 

t^yS LA ALUAj jjjiij ^yS 

4. i>i (o ^ ls>%jUJ jfr^uatlS^t A ual 

♦ 4J >^taJ >taSU I j ^Loo^l (J&jjuJ j <LloA Qj.uaTA ^Uaall 
iuju, uJ fjaitLl 

.j* jtf I < -I 

♦L a m JjaSf 3j^J I j u4<A4tt j JUiuVl 'a*£.jjjj - lj 

(2U i iS^(3^)2U > laS^( 

Adrenal (Suprarenal Glands) 

(jj» ^tJ ijAftAft (j-UiUJU (jj» <j$S53 3 Ac. (JS j j_3Ld£t I A».l 3 I »g >4 JS jcj jLujiaS jU Ac JJUc 

^yl»lAll ft JaJI l£ ijjij LftJLu Cortex 3 j. utat I »,j < y»jli«ll ft J^*ll >^-cv^lj)jii>rtTI j <Lu>ojJuJll <Lo»Qll 
US f Uiiii lAjjiu (yiii 3313^4 j^ii jc > atiwi 3 ijAiii lAjj-dj (yiii Ljtj^a j^ii j Medulla ^uuib 

: SjJLal I cjL) - \ 

{jSL+Jj Steroids ul AJ j > u»tl Ul ijj«j ^^Ull 33 13 ^4 j^ll Jy* AjAjJI 3 w tACT I jAill ft ' j, »> ^ A>AJ 

t Uy_) < _yl( U+4mS1 




iULstll «.Lc>.Vl (<uLc 



Glucocorticoids « 2 Lc>*** - 1 

OijiA luLdajj Corticosterone uj * Cortison 

♦ ( LJ Lj^uuj 1 - LjhjSLuJl) IjSZJl fcdaJo 

Mineralocorticoids *2Lu jlWI £dj><» 2 Lc>^<» -lj 
j^u^ti jjijj (jic JaiiisJi ^ ul& ijjj o>* >$J' i A4 1 — udjj i Aldosterone jjjuiu/jjiJVi j4 uu 

Jwa (tlj Jj) ir-tT I w i-c4 ^^UVI jjdliaMl tfjLfil ^ ijjj* J^t ' I.A4 JLfiUuJ JU 4 JI uii <jAa 


'A \jV^<?U a juLfl ij\ JLvj Ajl VI A - 4«t*4 , >«tl j-4 AuuLUJI j^Jl j I <j4 (44 jJI k _ T U 

cj|j^4j^Jlj Testosteron Jjjju un^ nil ill AJjS Jill Utj ^4j^ll AjL£l 4 JaLuij Lgl j3l jjJ 

«ji4 oji_jj (joj Jl>. Ujl*. lii 1 Progesteron ojlPj^jjuIIj Estrogen ^s^ji^yi <u>uVi 

4jiijlj4j jjUua J kilt j (jl£ . A.qalVi »Tl JJLiJl <j4 'SjjjLtSl 2Luujj>JI £)Ljj* j^I I j il)lj^4 j^ll 

5<S ^ <LuUL>JI jjJtll (jtl dlli lS*J?} LL9j *JU»jJI jluj SjjjVI sUbll ^ <Ujj».j1I 


Noradrenaline ^Lbjji jjbii Adrenaline ^UjjjV i ua ^>4 jj> ^liuii jjjj 

Jllat I j SjUVI j t4$jJI JlU (ttuJsJl Lgu£ Juojj (jltl £$jl I^tatl 2tJL>. ^ Ajjjj*. 3jL*j (jljfa j^ll jl j4 

^11 JLtSlI ,_j3 jjia^ll jujv jSUL>J I jJUo fjdl jSL uJI A u* j SjUJ jlj^* j^ll J^scJS ijjjj^IIj 

(4.«f>«tl Cj'%u3£. JIaLuJ ljI juilll ajuSi JSj .fjJI >tr»i .a jjjj i_datl <jjLjijl "ZlAjjjjj ej£ SiUjj 

4 Uill JlU j j-git^iJ 3 (j^o^mSV I mil SiLjj V4 Al iy<Mt <^4 j I A^lLaJl Jj) ifV><lt 


claaaTI JJLatlj ^»jL>Jl jl j^V I ljI^ JJLatl ^ 4 J>o ^-itl AS ju.q 1 . 4 t I jJLill j4 julujSuull juuxj 
. A^un L j jiwLJ I j 1.1 ia.T I ^jjla (j* j »»<* ^_o V ' 4 j \ Lj ^L>. lAjj-tu ^utlj ^i4>ALgtl Aj Lqj jj 1 1 < inj |^2 j 


. j uuul SJl ^ijjla jjA jLjI jtl (ajuu/ G jut I 

Sex HormonesiLuuJbJi ^G3>»j^rA£.^rt4 -j*. 


.SjlsJI 5 jlLa ^ ljUj^j kuJL>. lil jjm~i-»«tl 


j^LstJdl -Y 


. <Lui>Ljjll GLuj^UI 

Pancreas ^b>5lLdl :La«L>> 



J 4 I^ii^>>f~4 5 JJ»U» <LJJLA (j4 kiltij S ijJuLya i»jJI ^ jA jl j3b j»^2j US 

t j>>ji ^ UiUJi &LAji±jLJL«3 jSUij ( vjSui) Islets of Langerhans 




J j=rj ( V ) 


.Glucagon iajjaj Alpha Cells «li ill - ( 

tjjj» .j-s> j>oj i_j jjiA >>oV j>». u^Ai. iLuJic ji«j i_j Beta Cells iLco bV> - <— > 

ij^jmu* (jic ^ylQJLjj ^ jiiuJi j»iJL»<iLuiij 5 "AjaMc. L*$J ^ 0 ^ 4 5i£_$ Insulin 

.( Y'(44u ^ * * / j»l I jj>u1U \ Y * - A • ) ' $->• %Lu I jSLmJl Clj13 

: < j-J jxojVl ,j ArijtAj 

jA tillij j»jJb j^£$JL>JI jiLtu _'** jjtj ,',‘iV 1 

uLj^SLmll Ajl lu> AirtA <>i»tl (4i«t>itl j^£^L>JI oJuuS\ (jIla CoJI - I 

.A^l JL^iiUiil J u J ^‘ LgAi.1 j ' A-t A jJI c I »>r ^L>- j^tll IjLaL«) Aj a V I 

^ I j^S >L>J I ^ •>.»._) 3^ .^jJb j jJLUJl j^i^M j SLfl^jJb (4&>JII -lj 

flMjj>Jl 2L>uuj) j) Lj^LiuJlj JU£tl ^ j j^j iLUAJ jl ^SLtL*. 

^ajij Diabetes Mellitus j>Ji ^ >*j 5 ul^vi ^11 j'^S 

.|4m>JLj jA J£ ^ JJjJLi jjL+jL> 

jjStudaJI JjLiwJI (jA i^jJI ^ j^SjlsJl Auui ^LdJjl ^Lxj ijjSLm3\ Jj_Jl uaja J 
3 ij-t iS ljLmS ij^»l A-o^Luaj Jj_Jl ^ j^S^LsJl 4 _* m't f LajjV ^xu jj . J^JI ^ L^jl j^t\i 

.jjil-xtlj JJLaJ j^^LuJ <j|£ i^UJl (j>» 


rt 


^ULJI^U^jQll *Lc>.Vl (tult 



JA j»JJl ^ J^SjljJl JjS> 5 dLfij 0“^ er 1 ^ tU" 

.jjSjSs* ^ I it-i3A JUSJb ^uvjSLAbJI 


Sex Glands (Gonads) ( J^UUJl) 2uLaL£Jl .aJtAJl iLuoL* 

cAlj-oL^JI t ^-lj) < \'i <_UxiLujVI Lfr~i Ajia j <LiL^iVLi (<_ > Aaj_cl1I — A_ja^a~*J|) J-ujLj-aJI jjii 

A_1 Ij-A '.. ^'1 Ij A j ,..'| -v II olj g ! I ^v-A A_C J". A A (.-■! ■ ''m .* ^) A_)^J_>*^lj (a_)^JJ_ 0 '-'' *'l ^ ^ ) A_JJ^ jJI 

4 tin t'v 1 1 i**il Q i^i I I j^Jaj 4 1 1 «/.l i*t I I <=. 1 . » f ^1 j a t 

Male Sex Hormones » 4-jj£jJi \cuJe*Jt ijljj* -\ 

i j alu^»ji 2 -JiLxti lAjjJu j Androgens CiLLl^ jjjuVLj u3j 1 Jsjjii 

Androsterone - Testosterone 

.jSjJt AjjjLiJl 'A-uu-L^J I CiLlui »t< AUjJUtl J Li LLiuJj_Jl L)V 'jjjuA L**J 

Female Sex Hormones I \u^Wl ljLj >4 j^\ -Y 

: ur^j t»Ti LijjJuj i Oestrogenes ijLLo* jjLLuVLj ll»ji Js j^Li j 

jjjjj Oestradiol J_jjji jiuYb iaj! Oestrogen - t 

ft.^tVu J A-UJL ~ Jl JJLsJI J^S Jla (jijVl <LuLL>Jl .^.^.tl t»Tl i ^US\ Ijjv 

sjjiAti) 

(jic. j 4 »ti j 4 Progesterone Lj^ 4 ■>* - 

A I £jjj JLLLLu/Y Jjbtgj ft>. jJJ jt-. . »tl # LaJJI ^ tjl ^-JLUl J^>Jl SjjJ ftiajjl 

. «. LLii <LuJL ~ Jl jjJttl ^ Ljjl>o 4^ctl Ljl I j-uLUIj 

Ajl^j jLui jjjbJI ^jLflJjVI f. L»L)jl 4 t unjj jJI j A,»_utii»Tl ^ya jjJu Relilxin ^uuS^jjJI L)>« >* --^ 

.3 jV _jJI A,_4l »c J,_4g»fc",y J^a>JI 3 jJj& 


TO 

FwfiT* 


f ' » t. ( t lift 1)J 1 \ «ft 

ftl' \ t^feu2/i I f lY! 


Gastrointestinal Hormones SLuitl ljIjj* : LsuLu 

‘ i-i L^. I 4 a , — 1 ^ 11 x j I . ^ < 1 1 j j Vi j ^_Lc a ^ ^ . a ( j II xl toll U i /\ II ^Ul a. ^11 f.\ r,,» || 
jljiV 4.j-a,tA^ II SlAill J Jt JaJjiA~i (j-j-ll J CjLj ^-oj^JI (j-o it jlj^Li p- Luj JI lift <^U j 

(JHajjS jA-aJI jj- 0 jj-SJ (£ jJI (jj^AujL^JI 4-flij.a-a-l I Lfrjljl<-<~»C j i-ai.*-> LflJ I CjL&jjj VI 

Secretin t jAAjj5Lu.ll j ^ j. < .aJI jj<-<~l».II jljj| L$ (^j^l S ja_sJI ^ jJI 

^it ^Uljj .iitS Jl *.L*_oVl <> o'j^ U 1 ^ 1 j Cholecystokinin j I jUI jj> j 

4 j ...I ; 'I SjLu<aJ»JI jlj^| ^ If 4 ".1 jl u-b^lJI J[ f JI 


n 


iULJliU^jlALl *Lc>.Vl (<uLt 




UJ (Jlc. ( \ ) tm yu 


-JLfllaVl iLiUjJI LjjJUfc. ■ 


. cla^aJl JJLsJl '4 mj\) <Lu>L>ijJl SjLstfl ^jU^J * 
SJluuSJ <LuJL ~ Jl JJLsJl (j-dll jl>3[ * 
( jit-»ti ) S j V jll $ Lot ijt (^>- jJi -J..t oLiiLtajl ki>jjL>- * 
p^.VTtU <ULal * 

.j-m£U "iLu3 jjmj j»UasJl Jj«j>o q$a jA jl j3l SaLjj B 

J jH»- jtf 2L>kuj 2UJLJI tjljV I ^^aJU (a7 l& 3j$£jtfl ljU^£ ■ 
.i_uA4tl AJL>. ^ (*>>«^' J JlaLdjVlj jlaiJl t3VL». iL£*.l>« ,^UjjjV| jl j£l &/&) * 

. iL». j ijj* 3 JLc Lj j£j_J I B 

laaJlj Uj I j j£ tuT I ^uajjt jjjLui B 
•j^LuJl 2U^uaJ ljLo»i jiltuJl <LjLt<al B 

.3 j. »!■■«,", »t I 3 j V jSl 4^5 <LlutL«JLJ <Ly»L»iaJ I 3 julU < _ r ol»Jl ^<->311 <Lc jjla» j»JLWu<>j B 


3jV jll JLxj jaUl jl IjJiV t£JLUb 4 -uLl11I jjLsJI ri-LxjJu i*jSa3 L ^Ul SjLsJI - \ 

<Ly»L»iaJ I SjLsJUj SjjSjJjLsJI 3jL*JI --a* '3 i^tACH SjLsJl -LJ ^j«\m,»TI -i 

_i ^JUjjjSf I - Y 

jUVti 3L^»>lj^l fjjUl da Liu-'J L i j*LuiU |» «>^tl <Luaj-t 
■ jVcv ^SLda- £jj| j^Sjl>JI Jj^IJ JUSUl 4_y_b -i_) 
/<LuJL>Jl Ljtidiiatl <_yaJU jlglal --»• 
j iJjJixlt Jl 2 UjjUm SjUj-J 


: ^^3 <Ur j*^~fa->Tl <UL>-Vl j_c%j ( T )(jjt 



jl^Sl 3 jLjj p^.-VltU 4JL>Jl I m n -f 

:ljIj^4j^I <J3Luli£l (> _ y 3 ^UJ ^yiiVl cL^AaJ' Jy* (JS U (T )^/ 

.(j-M-'c*. juuJjJ - jl3 IjJ J ijJS - JtjJjHui 
■ <^"^l i. M">'i2>,Alj3j,Aja 3 jJJl fiJtMaJ » ( t )^ 

.« ftV>A"tl iijJLszj 2lL>. j ^ 3 Ij 3 JjJl iaLiuj 

t La 3jLuJt d JL^ ^ >£t 

. jLuiV I h,ib» ,_^ 3Ljj9jJll SjLsJI -i 

■ (S>I>>»U 3L<j9jJlfl SjLsJI 4 3;P>j -lj 
.(S. m->JI 431a ji L*jl SiUj 

♦ ^yajl jS3I(0)^A 

a <J£ w j <j J->- <Lc4lr&JJl .3 JuJt |^nui*t 1 (*l\>a 

.JjLuj^U A 


rA 


<U)ljJl <Lj^jl3Lll *Ly>-Vl (<uLt 



L-u£j^ 


2 Us«JttjLutS 3 ( _pt£Jl 

jjl j Nl *< ,tlt->tl JjCj Jl J,^.%tl I 

A *> a »&>lj j^lSmt j u&jjlL} 9 

£.Lp*Vl jjUplSaJl ■ 

Luillv _ g LtaJLvV 9. Lp»Vl fj . a j^LSwtfl 3>^ ■ 

Ij^UJI l-u.uj.*3 t a 1 3Lp» ■ 

^yLuJoeJ I j^lS^Ulj ^yLU-CV I J >— >lSwcl~t JyjJ Jl )liL) ■ 

jlJI JjSCHj uJuS u&jjuu 9 
JjLujVl ^ 5jS luil 4-i L uLi i II SJ^jvVI ljGjSU ddjjuj 9 

£Lu^¥I (JjloJl (jjjSS C&jJljU 9 

jJub ^jEVn ^ ^ ^uti Sjj,j uSjjl , u ■ 

SjijjJl 

4Ju^£j (U->*>J' JjvI j Lt^j > 3 JSjjuu 9 

^I^Ul u ) Jbtj »^uS luiuuSu 9 

« JjLuJ U&jJLAl 9 

(>-u-)ljVt JLdtat) iityTt gr >L>. 2t>A ifrtll L-)ltr-i'vl <Lul.iS Ja^su-i 9 
iLcUju (*i Vdi*lt) ^ ^ULJI .i^v jJl3j ■ 

,,, aLctll ji» ui> it JLc^Vl 




*Lc>.Vl (<uLt 



^jVl a JLA (jic, w * • LgjLpJ ilaj^Ul <LalIa)b Lajuj itcjJLU j j L era ejl.a_bjx.aJ I jeoav JUjuu 


^adiVitl j iU jljeJl i_djUa^J b* Lfc-L^ b^-b jl .. t _ T oje>Jl ej^olb LpLev ij ^Lkxt Jovl (jjl 

% jblSbll ibulaj b^ ^Ui .. <_>e>jVl ^jic. SjjjlsvoJI L$j Lev. ^ jt>Le) ^ibu»V Ij ^IjbV Ij 

4 j <wM 

Cebjl ^1 a Lev VI u^axa b' - oLuceiiaJl A3L> ^ j^jeueJ b' obSLoJ jbtSLb V i^jjl ,_y>Jl b-*blll b! 
L&j£3 (3 jLuJI uJulIa^ll b- 4 ^ ; <i frl jbLSLUl "iuiAaj j\ tlLJj - ^b- 3 * ‘"‘J'V lAjblSb - 1 -L*- 1 

t _ T b- JL«3jij jb 15^311 b^ A-iiaj .. Lsuj^u jjeiJl .ilLgl ^Julla^ll 3 jl& ^jjl>.I i~.it->.~; jjb - JjJlII 3b»J SLuejJb 

^l_jjVl jl j *£ mi \ b^>> obLibb 1 bifj > J_$ -- (jMSixll <ja eJ$ < ^>>.Vl i_d3llajll *_eoav br^Li 

. Jjavb I b- 4 l _ JT J I e£J _jj - 1 b^«>1 bj • • Jl>^Vl a Li3 

Lfc^e-J aLajitfl ItLalkJl j Vjl J l^aLS LgjLib br^Lil JjojI jIUJl ^ymJb LgjLev *LevVl jeoev I JLu j 
L gjLalb 4j 4jvbb jbtSblLs L^fil^jl cLij b^bl ^yteuJ I ^ L&JUu IJLU (ba 1 <Lum oLLvjji ,jIL>. 

^Lp»Vl b^J^lSo^l LjljJbS 

'4-ti it-ij L gl U^ajju3 ^ji3\ jJalexoJl j LgJ '3 1^. ,-«. ^ 1 1 2b-ujl eflitevl V4 *Lp»Vl bt^ jbbLUl ejljJLa ■ jlljeViJ 

jJl .. Lgabwlj LijU^I Jjhaj 14 jLl>- 
. a^j LJt a Lgjlj^l W LvLeij l»4 jeSl ^iub g3Jb oLuLoJl * bv»VL& - 
. I 4 I 4 JLflLdJl q^JjjuS 3j^>Jl GLblSJl b- 4 ^iub jbsi AjJLbbJl «. Lo» Vlj - 
^Jb jha jl 4 u*J2jl«S\ «. Lo» Yl AjbJb L*4jbSl 5iub g3Jb j^sJ I 3j-u«a4 jl <Lbl JLjt «. Lu>- Vlj - 

#bVl b- 4 2bU>j 2LjLcjb^ «■ Lc>- VI j> JL& j>L3b UJ 

i jblSLiJl j_b3 Lg^iiu/I ^Lsb b^ L«jl jebbJl ^ LJ ^ev L&ljj ^^lUl Jl j^Vl j ^1 ^jVl b!^ b>«£j 
|«1 (jLII <ba^3'<<itl LjLbLS^I b - 4 AJJLiJl QiSjLi - Abjv^tbJI J Lev VI J_tc l^'i^'v I Ij ^Ul e-t^l,ua»tl (jL* 4 J 
(ie! uLTl A^^L4 jJI ■ ^-vl jJJl b - 4 b^e£ j ejl ^.y eaLbjJl I 4 I 4 jSiij LlbJ j . b^ * ^^e-v jlj^Lu/Vl ^ ^>eej 
. ejLeJI j b* 3 tP^I u«3bl j-elSUl l^LUj jjjv^J^ejJ I jjjLUl JeVeu ^ Covuot j 1 bjLllSLi Jeejl 


t #li/ 


< 


*’ r 


«r' 





) 


■ 



i-cJLuVt lIUj fjSL+jj . <_cJLudj Jjou 3a*j <LpJ I lj LLj 1511 1 ^3 LS^u 

: J^cLujLuit 


( Asexual Reproduction ) * : Vjl 

<L>» mjt jl b^L>. jl t 3jL»I ij SLwjjjj* '<LlL>- jt£ * Ijjj huuj>JI * jjv JLnaiul .3 jj>i 4 j 4 - : *"j 

<Lujia}l a jk£J <L>b UJI JLja*Vl i~)ULi*a UUj Ale. CcLadjl ^33 1 Jj^sVl A Lui lJ JLjJL>. ^1 

jSj (*1 U gj LJI JjibJl |«U«j (jjajju '4-uuJI lIUj j-tc* J UJ L>. lilii.. I 41 3 JV ^LLuII tjj-cij jlj 

g) _jjVl L7 le jj&ul&i Al S3 uLuI I («JLi ^^3 ^IiLui I jiAj . ^-uJlUI titli ^yLc. Cl«1^G jls LAjbt 

. jl i^oJ! (*JLc <Lul JLtll 

b^li- (_y3 ."ii .-j . jjla j^Sb iiu> ,_y>Jl jj LSU I Lj jj^Lc*ll j>l ...y»vi jbLSUl I - 

. ^yJLaVl jjLSUl b^li* .'M.» . .^.tl JJLC (jmJu 3 JLJJLsJl Jlj^vi 

> CJ <it*4'v^lit j-)lS>Ut j^ua 

I U I 44 -AI ijAjjMa oJlA 4_y3 jiLo-Vl (ftJLc. jyfl Lr tu.cv^Ul jjLSLJI |VLJ 

Binary Fission -i ^LISII jliaabVl - > 

l, 4g 44 jS ^uiaj j w j- ( .L >- ^yJl jjlSUl ^ lu-v J^L«j u^TI <UJJ>Jl jla^aJ (*b) 4 UJ^ILm 31 j-JI jj <U^j 

AjLjV Li |>j^(.4u-44 I j-J I j ( \ JSLj ) LuaVlS "<Lul l^^oJI LjbJjYI j4 jAiS Sj^all 3jt£J jbtSLuj IJLiJLv I 

. «LluLL«}I Jsjj1o3 I ^y3 lLU3 |a3j_j LjjJSUi j ^Uj„. ,ti t .tl-^.Uti ^1 

m, .i4fli4l U 3 jLcj . <LjL*>JJ I bi -i U S Ig,»ii4-fc J$->- j>3j LtwVI jLa - ^cuLU^I j-4^ i-3jjIaJl ^ Lai 

AJL*3^>JI jj» (jjJ I Sj-tSLuall GLumV) (j4 AjJjJI g3JtU jj5ul*3\ (jIlLuJI jUaAjVb vZjl 3 jLa 4l>-l JLi 

. iLLuxj I ufljjIaJl j.tu_->iJ JJ& 






^ULJI^U^jlUl *Lc>.Vl (tile. 








(Budding) « -Y 

bibJI SaJLxla lyaajj i ibisJI SJLo - j ljUjLSII >axj jbtSua 
j-Jl 1 i'it <j a <LLL»«ll 3 JLo- j ljUjL£ 1I Lr a^ . j_ulb 
L>jLLl 4 3I>31 1 (na . A-LL-aYl <LLL»«ll ^la. jj>a£ 

(*4&>ull>3b 5 LuIjJI jl*.L$Jj j»Vl 3bi>. UAl JLslI <><ibj >;Uljj 

JauSb ,ji>. |»VI <LLL»«J ibalU JL2 ^ jll j La>ojJLj >*Lb ^jjl 

jA a>- t£ £4 Lj>SU L$J <LlL-aal ^ jaj-uuA jt . L$-ui J,i^atA 4>4J 
( Y ) 2U>L> G! 2U*UJI ^,1 >411 
>_JI >«_Lt3 IjJUgll j g.tdmVlS bilaJl 3 jju1« ljLLjLSIII ^ U) 

b^UJI |»Lu2jl JjLdJ fUL-Wl JL>- 1 jA J.OLL3 }jj_S (JSLSl 

<J5Li ) UU3 j»VI Atiii jt LoojJLa >«-b |«4 & >j <>ll La iJ-c«j j '4 _UujJI 
gJtiu/VI >1 jSiiAj ^La~i,<*-4 Aj b-a> I JLul Ala J, aa tj . ( V 

. I (jUi U^jjjls (_uLv Lbai LjmL'fc >1 jbLSLb 


Regeneration « jjl^i -y 

(t^abj >1 JLjJLlI >-3 xjj IjJLj^lIj g.tamVlS jjljlju^Jl >aJU_J L3L3 Lull >4 j-u£ ^ 2L2j>lall a JLA ^ m3 
• 3>«J _jl LjabJ jju jlU. L^-aL-avi >4» Sajaa+tl #1 IjavVI JlJJLab SjJLall lILUj ^ull >>ull 
(jit SjJLall jSJ j . . JLjJLx- a >3 (jll >4 uj LglU 5LS >13 #1 Javl Sjlc <^11 (4aia>JI ^,1-ta.j UjlLc. ajlalja^Jl >a»xj 
3j_jau4ll fit iJavVl 3La>LxHwl ^JLa ljLjjL* > ull j Ljb^miiTl >3uu ^ >tala,j Llo- .>1 _$-l>JI <>3 >a JJ33 aaL>ull 
^3 aajJL><A CulS 131 2laaL»j . £jjj>Jl j»Liull A uL a-c L$u3 jjL>Jj ^<3 Ldall 33 bj La-31 1 ^ Ul - laa3 

-Lj^iLuJl j <U>4jj! AuC. jVl J 3l>JI 

^JLa ( La jlxll aL^ll ^^3 3 >»>~'i4tl ^,->ihta»ll >• 3a Jill >-«) bjlj^bll aaja SjJL3 3 >_Ll« 1I a jl>LL 1I >Alla-» >» j 
a >3 (jll > 4 -b 4 Jav J£ jl3 - bl>ta >3* J->J jl >A ^^juuA fit >»l 3 JLxl >1 - a JLaull 


. ( 1 iJSiui ) J "‘4 

a >3 (jll fi Jls- JS > 4-bj ^ia >£ iJ^jluiA ^j3 *1 Javl 3 JLxl lal a JL>dj >1 LguSLau^ IjJLj^ll ^3 Ul 

Ja < <h 4 


tr 

i! 


> rtdijolt jjj ^allaa 





^Jl(^ -(o) 


( o JSlui) f<u>j 

Jjdaluuj 3 1 ) J1JAII jl>«4 (jic. 

jJLC. fJM jJJl J ji (4->iall 

J1J1 ja» <LUaj jl3 Uj Lui^j iI)IjL>k» 

^ic. <jt£ (L*UUi (^u 

gjl J_4 <jii jL>iaII cU3 <LjL^j 
(jjZLjj 4j$j9 j^wJI fjajo 
i UL 4 J aju ^ aj 


- J Lai ijj± ajUSl (jkl jjl+xj i£ii Ju 

S ^ J^IS >>«J (4^0 (jJI JJL>ijJ ji (>SUj _u,„jtl 2 Loj3 4,h,1-i 4 va J^wjl |4^o £jit JL>.I jl uaaa* 


Sporogony . <<upi >?Jb >blS^i - 1 

ljGLu Sj^Lca ^«JdJ oj£>uja (Vplja>JLj 3 jLo» j Lj^L>- SLlaaat 3 J <Lul JLjt ljGLuJI j^i\SJ3 

IjLa u*U<a» jlJLavj Sl^-jj £ LaJl /jja all i\Ja aLtaS 4_1 <j^5u Uj . aUatS 

,3^uu J j «. LaJt «~ j*jU (4J^i« Jaaaj <_^l LgJjao^Jj . I ^ j.uu.lJ j»VI ljLuII 3jjja>o aLa^JjaS^ll 

AjJLv ^yJl Ljj^Lca CjI 3 JUi fa, u id Vi j lAjJL*. 


aUL*Jl aU^jLiUJ «.Lcaw Vl (alt 



a^ r 



fjt 4-01 jX a&$ ( 1 J&UI ) J_oJl Jjl£. jl 1JI4 ■"* 1 <jt-^tl j_uiS 4 jbLSLIij t juLuLSUl jj4»j 

2LuuUa}| ufljjlall J^b j ^ Hu VI 2Lcja4iJ jbLSHUl I jjfc jQ*j$ 4 t >*b*ljjull j t -J Labial 1 ^jJuuj (V JSlai) tuljJJl 


. 3 jluu (IjLaLui^J jl , 7 , 1 'iVi j 



J jSlsai (V) Ji^ ^ ^ fs'Wi ^ 0 ) 


Parthenogenesis « j jSLJi -0 

4 iJjSJJI tl £)•* i_*La 3»I jjJLl JLJJL>- j^JJI ^LaJ^Jl ajjLOJ igjSLfU 

julSHJi |«3 jj ..t-afc jt >.| j <_il * LuVI ^Uul (^Hu lu> 4 I j-i LSI? I LmL>. Lajj titfi JLsuj 

i_> 1 — fc».t ijjJLl ^4UU 1 taoJ 2LSUUJI jlIUj lu> 4 J-LyjJl Jj»u LAj^jjI j iljtj^aJt j (H>LjjJm2H j JjIjLjUII JJLC ^ 

ijjSJji . tll}3 JLxJ ± I jJJ I UM> ljVLsluJI j IsLSUWl {yl$SJ3 iuLa3»Vl JLaJ > 4 UU LbuJj 4 Jj»i_JI j^SIs 

(j&ijSi (<j Y) 2 1 -- »tl Ilui I 2LuLb 4 uVLsl4u)I j 2LSH»Jl j^Su j (<j) ^ j« • -»t< 2u.aL».lj^£ Jill 

3Lu> < --»ti 2 LuLb Jlj^l (jylt j*Jl& ^jjjILyt j»Lu 2 jl ^y» tbL 2 aj$_Jl jJI 3 HJI j«« tuVIa* 

. 3 jJL»- ^ L«S (<j Y ) 

iLubj^S jl 2 Ujlj->- 2 L ■» 1 <-»t L^tuJ^aJ WLtaja 1 3 J Lj^Liua 2 /> . t ?» . J.t l j j^>wJl |«^u ijLaJjJ ■^J" 1 *'* (jSbl JL 2 j 
blj^i 2b jSU 4 iuLa3»I j jJj I^jLJLupi aal «Vl » jl ^5i»V I <1 jl ^Luiu bLJ j I 

.2U2L*a ."iit^ ,•;, ' a |»|jl»iIukIj t_uljVl ^y> a jSLxa 2 Jo»i CujS3 L«S 4 UL«3 j»VI 




• x r\Wlin/ 


> rtdijaJt jjj ^_)II ^3 


» ' 


Tissue Culture : -% 

w * J * ^ Aj-tu j L^jUjI J *LuLLJt ^L^ujjV I A^ljj Amj IjhJU $. UIxJ I 

3 ij-csLa e I J^>-l » LO all jl>- I Jua& 3 j_uU Aj j^>o . <LUtS Jl ^Lul >>o lg.<»i tal j IgILsoioj J-t«j Jjullt 

4_0LAll 0llj>4 j^JI (jJIa (>> I»0 i_£All - -Ll^jl j>9» (j-J J 4-t>-L>.j OOjljl ^ 0)10 O" 4 

U5L>- Jua& OiJ 3 A*J> .(A JSLiu ) JoLOil ^ * IjjvVI 0>l JLt3 » i^OlOAJ I juaLLJlj 

jiUl L«S . J^tSJI 0>LOJI (_yl^ 0-L«10 LgJU JuasoJ iLOjlaJI L^Ajjj 0)LOll 2j>mil 0-* Si ijJLLa 
-ilajjIaJI (juilit Lglcljjj jLilaJl 3'jJ 1 O'® U5L». Aju Jj»l£ >Uta 0)Lj ^^ic. Jj 
juiai O' U IS »J AUL£II <Lplj>f I lOUjiataJI (jliA '4-0 Lull 4AL3JI O' u)jL>OII ->AA 0 >aSI JL3j 

aj l£ JJLLuO j <LLul 4 t-Aiati A.OLLJI 0)lj>4 ^c. oluiLU Ac. Jomij Ctcjj >1 %»LS Li Lo 

JAA». o^»' US 4 u*a\ jj»yj 5Ujl 2j» jj&\ jt 3 jLUa 0 (V5U< 0)13 jl Sjjlj 0)010 jUSl ^ LJL>- 3>UIl 
Ig Q c lj j 0^^ U0)>-p> (jic. elOjVI jo iLbjla 3 A*J Laajj-OJ JjLu 0>®* jjOO ^ AcljJAJ SjLomJI <L>uOVl 
J-uoLsmJI >Otl Oi>>ll jUaO>.l> *IA*Jl JSL wj» 0) LA33J I jAA j»A2j ^JLa VU) cUl*)l 

. AAjjIOI jOIj LAjUSO <L>OAOl 



A 


<L)LaJl <Lj>jlLLll «.Lc^-Vl (<uLc 



Sexual Reproduction : 0 «<Wtt : Lu£ 


^UUVl kiiLj (jIla JalUj <LuaL>JI ^Lat«VI ^QjV UJIa j ij-11 jj& j->lSUl t-ultVij 

lauLUJI qjuL«3 Ij g_ntii»yi _*"*_< £jl Jin jl ' ul3 i_»La3*Vi j) ^UjuV i j* ^JsMai j\ 

i j&LJl J ijUI |«3 1 JaA>JI JjjSU j j»LuIjVI ^ j jUj (jU I 1 2l>>2^UI JjSaj j U« UajLujj AajU 

J4 ■>» j.jliaA Jj^jVI MS J4 Aa> I j^l I 3 :U I («JLuaj JjVL 3 Q^J t JjjjYI ljIIuo JjU ^«>o ^ Hi jlLJLa 

. AJ Aaj LU 4 A>tiia*i j j ir-ij^ -L>- 1 j i_t) j« 3^UJI aUj JjVI Aa 3 (S 1 «> >,j ^jHl 0 »> ~i>.MJI JjISaJI ^aSa ^Ja 
J jUta JlJlAl jl jaA JLxj Si 1 a (aIj AjV - <_,»>. i-vMJl Ja A^UHl j ^ > a\Ka a>JI jIiLSULS uiUj £«j 

AujI Ij^»» JVjLau JL3 US S ljjll JaA i_uuLUn j^> j' jt Ju*Jl Jl AaI IjL>I Jj^jVI (jIa Jaaaj us 
tlaUri.'fcVl jLa j_iSI Aaiuo IgjLiji AjU->- Jau ^ Jasiaj f l>i V I Juu Jl Jj 1 j_iS3 «.UjVI AjIajj 
AjU^JI J4 jljJHI JjvI J4 AiaUUI 3Lo» <_,& LgjLjl j* «.LuVl ,^31 Uflj . Hjj LgjjiaJ ^ AivVLi 

. uLIjluJl J4 J-u£n |«JUjj 

j^SHl Jjj UUV I (j&j gjUl Jl IjAl J JLa t ata'i (JIa Ua jjauL 2j 3jujl»> Jl jAI ljUoI Jl Jui U uflLaJJ 
j-ilSUl JU Jau U JS |«a jjj . 3jljjl>. jI jAI ^Hul lj Xa SjJlA ^ia'l>.MJ 1 jiilSUl ^ Jl jAVl jaas» Uajj 
U I SUj (jiljjll Ipllj ^ I jaiil< IjL)JL>o <L>o Liyi JLo-MJ 3 jujl>> jI > 31 ^Qjl ^JLa SjjLS . jAH I 

. ^U Lull Ljl A>.J (^yS jl ijAAtuVI J4 

ULJLuHl ^jla L£j£ JJIso U> . ^UUVl JjjSj jlLa I j»UUjVl < JLa <jr uU>Jl jiilSHI juIjljj - 

ULJLuHy (jLaVI JJL»n jVl gjUHl J4 7 t._Au. 4 J I 704JLUJ LjUai-Vl Juaj 

* ^->J> J-jlSUl uxta-v 4 ^ilUl J (6^) 



t L 4 A 

Conjugation « ji >I iVi - \ 

!_y3 j>l .^wii ."'i^uati j lHUhUJI j aLJ jVI .C 2Lul jlJI UIaiISJI ^ 3 jIa j^ISaJI |«Ij 

jl *UJl 3jl ja*j jl uSUlsJJ UUjaj jlLa JIjaSVLj ^aasJI j^ISaJI ^Jl t»d3 I 4 ISJ 1 ^auAJUJI ufljjlaJi 



( > j 

mr£il 


Spirogyra -t 

OjSulj (jUI Aia^jb. jja3a3 SjiSI jJl abaJI ^ j.»i"‘ij jJl (^jjJLs I i j_cv_jj^uuu V I u3 ijjlj ® 

iLuuLUJI j-i£ ^ ,jl ij^aVI (jJl I J-O. Jj-ULU/Vl L>Jjj .bibJl (j» iA»lj ' qua j* LgJU JS 

-: UAj 

,ji>- AJbla,~i,aTl bbbJl <j* vt ') Oii j . LJjia I j_t >. jA (jliab* 

. Jji ijUfll 5Ua l+fljj Jj^jLaJ I jl jl>JI JjJaj Lu*yZj 

Uj£a Jl lja2V( SLtfl j_lc JjUiaJI itijWl bib. <^11 JLsb b^b. ^ j»jib$j j^jll jjSuLi 

{ j&jjuj ibc^bJl j- 1 £- b3 a^Jbl I £ya 1 $ ,,JU>J >*b»»i jlJbvJ ibijaiUl Jabo ( S w iSLij ) Zygote <b>j9V 

Zygospore 3u«p >>J i 2b^5Ub XlLl*. 

bj^ca <Ly«jb jjJI <L>»j3bUl ftMtalA %.t->t>i»tt ufljjiaJl j,m>~,1 ^^Ib* 4_i£Lui <Ly»_jb ijjsJI I ^au 

bj^Iba ftiHta 4 ~j <bjl ijJI j <bbb I4I4 JJLmuj iLuLu^aJl <Ljjb>i bbb» *_sjl JjSu-J 



Lr J-JI ol^l (\ JSCi) 

o!>IaVl -ib 

(_,![ (jjIu. i aJl jl>- I jjljgSb Jb.~ U j j u .l~*.Uti U,^.Ti ^yjJu ^ 3jjb<2*Jl bbbJI jjij <jl IjJaVI I jib bJL>o - 

.( \ * JSlb) l.»g/bl JjoLaJl jl Jl>JI ^ 4_>b2 Jbb» I 4 J SjjLsmJI iblsJI 

£ A 


abljJl ab^jljcll «.Lcb-Vl (<uLt 


Ill r 


■B 


ww 


4u>«3yil jjSZl ) jljUjaVl JLxJj (<j) ."|I .» . .-^tl 5u aU^Ls* . ,l->.utl .t-j-^. ji SjLiyi jJLsoj - 

i ljLuI J_l 3 Uj^ta |»mai1 ^ji3\ (jY ) 

. aLulii iUuali i>Lj5L3J ^ ^jLLa jujl>Ji 

^bJI ol^VI ( ^ * J5Li) ( 0 v)^iui , ^LiLaVlj j— ilSwiJl -Y 

oLsolj LoAj V I j <Ljj£ all aLi.<.u.L>J I ^LuuVlj aLa L<i~atl 2Lul ^o-Jl j <Lu LLill *Lp»VI _>L)lSLu 

( 4-uu-otl I cLliaiVl ) JaaLUJl (hLj j»Lu2jl 

(ftjajta _LiL3 l u> lUJ jlT I JLx4 LAjUj ijjSL& . "a£ju>JI < _ 7 1a SjjLaJb aUj^jJl ^LiLa V I jutoaj - 
iLplj^Jl 3 jUJ I Juij ,_yi>j 4% j->JJ <Jj 3 jl dajuaJ 1 jjZjj ft-mjJt gjLuuJj l^aj ^AjjILui/ 

^luJ tfi iUj^i ^ Lula I aLfcJ ji 4_J ji aLduL JS jLUj till 3 ■ ■! .-.LV I ( ^ y 3 I juuuuoJl ^1 

• u£>ajVl gaLLoIl ^1 J5L>- Ig-uaJLJ _Li3 JLLLv V Ijlaj 3j^u£ .si_ulLi 

i_>Lua3»yi (*3 j ^jILsu ^jjV I |4au» ^ 3 J Lc aG£ Lu u^Lj 1 fj-Lj i utl ^3 j^SLL) (jUJl iUjajYl ^LLaYl Ul 

. aU_J_3 jl ji^Lj jLUjj LJLa glulxtlj aLU2j 5^-jiLa.m.a OS^ lid t 

L . I tULauu/VlS aLuLoJl LjLI^a^JI ^ LoS . *LoII _>_ui aLj^jjV I ^1 2U^£ilfl ^LLaV I jLflj 

|Vlj (^JLULjj LoujL3u |«ILJ ^LoJl ^ Lxa L^-vLLaLi ^jVlj jS id I JS w ^lj iiuu>. . ^jliuaJl j 

iLc o - . Ljiiul J juuiLJI aUujLJI ■^o.utJ ^,21 1 tjljl '^pdl ^3 Lai . aLaJl ^3 ^jJLjdl {yljSj j . ■! .^.LVl 
jL3 uLU 3 ‘ ‘I '^LVl ^V| |4aao> J2»llU ljL2j^JI ^1 ^JjJLaJl Ljljl^jpJl JL>.Jl ^utu 

£*JAJ* i Ija'iiiil ( _ y 2J I i ’aLsLayjl (jjjSLil g._LLgJ I SljJb ^j^jJl grjiagtl 3l^j ^LaJLjj ju& ■ ■! ./>LVl 

•tSj^iLaJl j*l -.. y»V I j (j^LLjJl jS3 ju>L ^uLali j (jj Y ) ljLJLu^I 

Alternation of generations JLjvVI i_cflU3 1 btlii 

LL^>> aL_(.tu-L>J I j lLuuLL>-yil 3jui2Yl L$1 ^ajl^pJl j aLuLLill ^1 _jjVl lULL* 

^3 Lxa Lo^jl j_uaua uJL>tj3 . Lual^ V jLlLSLuJ jLSl jl Ju» Lutu-cv jLllSLL (J^3» I^J Lo> 3 jjJ ^^3 u-LsbLuJ 
j^jLLi Lilli jjlLj JL3 j aLuuJI ljLiJLSj 3j-jLuua_j jLoLuVl HL 5 L 4 J Loj ^3 Ij^I I ^JLJIj jLiLSLJl aLijuu * 

. JUv^l uLLLi Uy»J ^yjLuaaJl i^^L>iaJl ^ 
- i 4-JLIII 4JllaVl (j3 3 ju&ULII i> jui ^u23j j 




! 3Lp» Syja - \ 

SLpJI 3 jjJ I JLlJ j . (jui-tLtSjiVl AaitjaJj jlojjVl ^ic. Jat^Tt <^111 iLya^j >>Jl ljLJ jVI ja j»jjj^»j5<jll 
jj* <LJ Jjw VlSLul <Uj ^ ‘ .' jLujVI AJb» jI-iHj A-sLuaa u £aG IaAAa 

^ajjjju igjyjt 3ji a-k->> 3 ' jAa <u& 4 _, iA 2 ,~i lu» ju5Ui ^i <L>du (Sporozoites ) oQjjjj^uuVi 

il) Q j I jtljal (Schizogony) ^.t-watl L) l£jju L«j 31 _$Jll lu» jjiuJcviUI jAlSAll 

.*t >wi j»jJi oLj^S ajLu»v Alts a*j J 2 H 5 ^ 3 Ti (Merozoites) 

^Utl LjQjjjjj-yill <ja AjAall ^Ojy iLuai^V ljIjj j 3 Ac #1 j-aaJl (»All ljLjjA ^a LjLujjj^LaJl w A*~l 
uliaall (jJl^ j 3aLu JljA JiaTi j ,'aLil ir-iaTl j»All ljLj^S Ctial AaJ JS <UjIA jIAcLj jjajJ 

( j-aJJJI 3 jjJI - ~4 ». f jjl - 3jl l_^»Jl 3 j>- j J ) LjjMaII <_)i»l Ij^l A T A-<->. 

^IaAjI (4jJ £ua» 1 aLuS^JtjJl ^Jl L-il ir-iatl j» J £4 Jaljj A_4>i_utAjl jial ^1 oUjjjjj-aII All 3 AaJ 

( \ \ J SJu) 2 Uajajll 3 Ax 4 ^ 2 L>>ayi I <jjh jSj j ^IAaVI 
^^lJI t^ujS LjjSa Uj^ja (tUaAaJj SAaall jlA» JO^ao Ookinete j>ia ^ll Aj^aMlI JjaAli 
GUjjjj^juuV i jA AjAali gSjjj Sporogony |«3j^kclLj i3jju L«a^ Lj 3 >La Alii^j (cwaSVi ^Aii Oocyst 

AjA» jLujjl SjLoV I jlAallutl AA^ajJll <LulaAII JAall <^ll <L>«X j^Hll 


4_aj jxjII ^jj| »UaJl i jyi jjUajVI ^ »UaJl • jjJ 




V Jbvi ( 2L3 »j*aH ^ ) ^LioVLi jbLSLb Lr uj . JLv Jav SbvSjja ^ <_e9LLb Ia£Aj 

. jjLujVI ( A_ibjji_Ji ^ ij^oJLj ^1£3j 

Ferns -y 

4,1a ja-u ^Ul j-J-xJi S^jJSj JjLaaJI o-o»jaJI ljLu A*jLuJI o-“-»-'>aJI AJLUI b- 4 

. AUlt-itl C)lj) '*3Tl j jbVl i_3Ija» 

tfl>«t-><» (jJLtj 3'jj^' Ja^vJ i^AJI je>JI j^taJb ( \ Y JSLb ) javjaII ejbj ^ SLpJI 3 jjJ i JLu 
3J3SLJ bj_j ; t4 (4,miiTi ( jY) <Lu>^-> b5A»Jl b- 4 JljJlxH iJjZ&iJ *Ly>ji j->- Ja£'>v L$J ejl jAj ^JUluJI 

*(j) 

3 JLau >I)laLi4»t ^bjjl I^UvL) J J^>i3j .(4 a)I >>Jl ^ <■*»*« AjA 

(4.mv ^Jl J-t«3j j o' auAj V b^Lv 3 Aa Aj^SU Ccxjj <Ldaj Aj jJ ^Ja 'iuaji je>JI UaIa 

_l^,„tl ~U,„tl _1<- JaaU j (yvuaatt j^AaJb l.3 qjljj A-ib jJl AjqIIII 3j^ ejb-3 (JSluj ^^Ia ja3a ^rt-ilaa 

(jIla AALuiLLi AjIjjjA-u U£ i ^>UV lj «. L«1 1 ooLualUV ibjLUl 3 l >1>«J AjI jj^jjAv aLtii 

juaLUS Archegonia i^vau, jVi j 3 >£Ju Ja,lus Antheridia bAjjbjVb ^ ^*3 jdwi o^ai 2 ua 2 a 

,ji>. AjjaJI aLut 3>3 ^r.uitlt ( AjA$aJI ljL»>jLu1I ) Aj^SaJI ^LuaVI bAj^jVl b 4 j_>v3j 1 Aju - 

Aveiyil (4,i(4a.>1 All j Ajuj (jY ) Aveiyil Aj^SU L^ivl aj A, iAjij-J I t_>La3»V <L>ubLJJl bj^u^jV I ^11 
A.iad, U b^Sb 3 j-uba 3 jALaJ AALa Aauljj bLAJ I 3>2 jaaj AjAv j->- ibbj J-caHj j 

. SLpJI 3 jj J A ul J iy*j2 ijj>JI ljIaAAI JAAJJ I ljLAJI Laijjlj l^Luij Ijj A>. 

biitt'fc jblSbj (j) fc r »>4<744 J>b ^4 (4A1I lj->Jb LuuJcvV jblSbj (b Y ) j^la Atfllatb lAS^Aj 

-ft ba»Vl Jb>-VI i_t2U3 3 jAilbl Lev VLU AxJ (jAJI o^vl IjjttJI 3 Lev SjjJ ^ ^IAaVLi 


•' 


• • 

• 

a 1 1 4 « 


( 


,« f 


■ 

< r^Mi^/i i 


> rtdijqJl jjj ^jllaA 



^Jtll 0 ^ J^«i) 


1 1 JL 4 I w3jji& iSj . <0 e3itc jjj»l J lAjjjU Lubjj (jjJI <lJjjLjl ljGLlKI j>« 3j-u£ <Ul LjGLtifl 
2L»awia jl^l I 5 J-JJLU3 t_> I m f~ I jj^a ^ ejjLallj j AA UL j^t GLLu <^3 J »i~Vi (jjJl JJ JLjl SUax»J 

ftljjvVl ^Lui ^43 4 ljOLlDI a-L3 ^ j .^.»ti 3j-4ijJi j 

^jLta-Vl (_^*j j_y3j 4 2ULuatl (^lu j <Lulu jS - lj .J«w. 2L3 jj Jajl £ya 3 j-4> jjl gjioj iUjAjJl 

. GLjIJl 3 jjJU jlAjl JL>- 

A-Jajt 3 JLt »- j i)jS3 ji 4 >*3 l£ 1I jj JL>i33 4 i_ejl _^UI L*S <Lj& jla 3 -Lew j Ul jlAjVI LuoJ J 

J>all ^3 l*£ ljIjjjILj Jajju 2L£jJ£La ^ jlAjVl ^*>u3 jl 4 LujILwill ij^jZ 

~t I t_uSjJ 

j->-V ljLu (^4 J JSLoJl ■ ' | l"w‘i (Bract) <&jLuatlj l&jjl) <L3jj ilajl j-« ( \ r JSLui ) jjiJ 


iULsJl <U^jLiUJ sLt^Vl^lc 



J ( \ r) 


. 3UJL*. C)jS3 4 ***) ls^j ^l 2 Jum (Pedicel)^ L3 Lc, ljULuJi ^ *j ^ 5 jaJJi j^?oj 

JjLlXj <— > IiKj,->i 4 A*jji LujiLuii j j ka^i.ti j ^LjUi j jjiiJis "aulsui j) i 5 >ja jSSj (Sessile) 

4_kb isjJi 3'jj* t 4 W-'- 4 3bj* 

Sepals Ci^LluJLj i_a * i ^iA> 30 j* <>* 1 4 >* >d <j^»jL3Ji (Calyx) ^wLSsJi ■ 

^bjJl jl jllirtVl jl ^Ul>JI JaIjc 3 jjfc JJtt Adi. I All *1 J^-Vl iUU^o 

ijXLJi jj» jj£t Jl jl>.i j l jaj*a jj» o>^-9 1 ^Isai ^aJi (Corolla) ^u^aII ■ 

^uoLJi (»UjV t_ii ij,»>~><Ti ojlvj 4 ijA jju <LuuJl>ji *i ijjvVi aj l«j>> ^a jlaLuj (Petals) 

t gj^Ill (jj/lsai 3ljji J_uc4J t-Aiitaj t J .tij 3 a».I jll Aalall iliGLij fs.l^iia jlAjl (jA - 

( Perianth )^ jja JJi uAiLAib ^LcvjLsJi Js jju a ! L p> 

jS(Stamens) Juau/Vi <^*-*3 Sja^u ^ijji ,>» uj^Ij t ^j£jari (Androecium) 2^1 ■ 
(j^» ^LSi Ajuji (jIla igjjt Anther lUjIaJi <cl«a j^>o (Filament) j*» jjSi» l $. u 

(pollen grains), ^Laui 

jt carpel 3A»ij3ib^£ ^ 3 >aJ1i js> 4 ^ ^ . d^tiii j.^c (Gynoecium)^LUJl ■ 

(SaAUj AAj (Ovules aLAjj-JI jjf All Ovary uA ijjlj j A>«a", i 4 4Jb ji^l 3 Ac La jjS3j i jjiS\ 

(_,<nij j;tAj (Jjc ^jAt (»!! jiajj . jJiSl jT Locule 3 A*. I j AA jk. J AA L«S . 4 1 ^3, 1 4 ^ai,l j? Jjl ji3l 

. ^Laill a>ja 9» Adc J; .^."13 stigma (4iinj4tb uA ijjlj jaj foLaJl 





)t;i 


ltd h 


L^LOi Jjj 11^4 

y) ; J .\) 

i r i 



»• ^ 5 i»' rns* 


L-djUaj 

i-i $->->■ jijlcU 2ujLu,Vi (»$2j ji V ji uxi AjLa . ^Jli jij^Lu/V j^LCUi ^a 3j-s>jJi ^£1 

L«£ jj jlJI j 3 >*5JI i_«La»y lj j;j2nJl ULcL»c <^313 (4-j < GUaj^Jl jIjlaLj -* 1 j . ^12UI 

i ^LoUl J^J^So ; Vj S 

f \ £ (JSlui ) ^Cu JjjjjJl ^ L«£ i aj^uS iUJLuiYl jl>- V ^u2lj lILL* <^3 Lu2j^ LiLLia ■"< los^ 1 31 

<>j l£ j^S3 5^j *Uii ^L2ill <_j$_l». q^SjH <jl J^3j . ^L2Ul ^USl AjljjI jl&L£i3 

2U$3YI 3 ^u£ b5l=*j 3Llda ^LSVl 
.3U*Vl 2 lu»^2>>JI Lj^GJI ^ 4111.1 

i>» ^ylc. ^ji>3 <^211 

(<j Y ) < ■- Jt 

<>jL* <LJL». J £ fiiua V) - 
J£j Lj^Li- yjl Ljj^ya ULmijl 

^.9J.u3j ClLJu^alt (<j) LgJU 

(Microspores) 3 >>Ji 

$L ^L2I ^II l^U J£ J>>>23 (*-* 

^Jl ULuiji SljjJl (»ut2jj 

SIjJLJLj l_4_^l A_>>l l£j-jl3 

(Tube nucleus) i-^-ujVi 

A t tj 4 tl aIj ' tl * ^ j ^Vlj 

ia.uru («p (Generative Nucleus) 

. 1^3jL 4>J ^L2UI iLo* u3^12 

^LjSVI ^u23j j (^jjjL>wU foutuS J£ (jjj Jj^LaJl jl jl>JI t L>u2>lj ii£L«J I — »j 2JL>Jl o JLfc ^ - 

. jLuoj^U SJ^Lj. ^L2Ul ■-«'» j 



iULsJl 4j^jLiUJ sLt^ Vl^lc 


ot 


*** ** 

b> M 



> LuD 


^JLa jAj t»Tl ^ 5 jlaLU 331 j-tjab ljjl>o - ALU JI ^ ^UUl ljj^l>- jJjSj * Lbi 

A-yai 4_y»jb jjv AjJL». iSjr *> OJi J-i-l All jj» jlAav ,jU. lUjiiyl ^LiujlS jj^tATl ^ A iAjj-.il I I JLlJ - 

jud3 ai ^l>. j^j) t»fi jIjl>«j ijittaj (Funicle) ^ jxu j_i_>. ji jjiu l$i jjSUa AUaj-Ji . 5 j-uS 

j-JLot_c 2i ia* UJa UU3 4 j i jiia ; po(Integuments) Uija*. jj£b (2bji3Uli oi>bi 

. a 1 >_)l,ka->»i Alili* ijj* fijLi (Micropyle) ^ia.Ui 

a Ac I 4 I 4 JSb b^U. jjjl I bj^y* (j Y) j»VI iLyajb ja>JI aubjl AiAjj-JI Jib a ^ - 


jjSb j A^ j_u»a j^lbl 3 JL>- Ij j 1 bibJl aAA <j* Ab^b Jl>3u (j) bLysLuaal I (jj» y£a j3 


(Nucellus) ai^j-AIi ^iaa 2 *^ a a*' (Embryo Sac) 

-> 3LJLI1I (_)-»■ I j^ll (<b3 jjJLu^JI Q.^j.'v.ri Jiba ^ - 
ib^b ( bjjlLya ) 31 j-j-ll (^.iitai'n - \ 



Cy* t^\ * >*-Wa 3b>ji A ^baV 33 1 jj» 
yauSJl ^ijU 

AjjjI AjujVI JS 3Aabj JjaAb - Y 

I j.ij^tl it*>.i(i.»j ^_ll Aba Lull 

(Polar . j-Ayxbiili fjjjijJtSU jia ijab j 
N uclei) 

ibSbll bibll «> 3l>i JS Jabb -r 

<Lc«Sa ^iijia j* J & 

b jjSU ^jjSj $ I i!kCj < j »>T I (jA 

(jA A-Ojbll bib* ib 5U1I ja» >«A3 -1 


Abay-Jl g.(,iUit AjUm j 3A_sbj j-y2-'JI 

ibidli b^bJi i-fl jab us (Synergids) jb AcUtali (jAUbJb L^ujU* ^u. j Lilli jLALaJi i_a jab j (egg) 
i_iU&3>^u 3 jAL>. au3 jlxj AiAj Ji jtjjab j (Antipodal Cells) ^aiUauJi b^ujb j._u.'J 1 3ju*jJi 

•('0 JS^) 


00 



^ A ^ Jt ) 

dii l 


* » , 


-t L JUuiGJl : litfli) 

5 jjb JJl ftmu filial I <ja ^UiUl o^l>. Jlaajl ^ ! g-ui Ui lt «f~ . i 

: g_uiOl £Jjjl B 

(jic. ^j^.1 5 j-fcj (amja ^tl jl 3 ijA JJl (_> uJu f^uiju* ^11 5 >4>j ii£U <ja ^UiUl JLSIjl : ^-uiL) - ^ 

JjLjJJI (jmJsj 

(jmJsj ja T ljLu 3 jAj (^a_t4 uLj 3 j^j lILU ^ JL3Iul : -w ^7 j rtl 1 -Y 

*£^» 

Jla 2LLtaa JaljA UaJ iIAjLlJI ,_^ai»JI ® 

(jaJoJl 3jLp»J jlAjVI (jjS3 jl - 
. J^9»VI Jj_2 <LuaJL>JI aLa^VI (jSjIu JL>-i 7t^aj - 
. (^iin^atl (JjAuta (jA l i A3 , * >« ta ii. Ui .aJ I Oj£~? pi - 

.(jLujVl - aUIl - till lj,»i>itl - al^gJI Jaa £ Lilli ljj^ Jail JjLuj w t-.t^.ti ^Ol * 

-s ljLa»-VI A-ila-C - LJ 
i ialLUl J-»- I i-t »»• <— >t, taVV I LjJL>o 

^lal 4-ijjjl JajSL I j SLujjjVl Sljill fjaJ lu> tjbjV I ^ I J_o (am^atl <jJl£ ^lalll tt->5m1 UjLLa 

31 j_Ul laJLu <Lu_jjjVl Sljill ^ii^Cu (ai tall ^ j-jaJJ I ^ja Jaajj (olill j (a,»> _tall 3 l >*» o 

( \ V. \ ”1 ^i51ui) Jalljj ijjSuLji LjJ^ILta ULuiajl SjJjall 

(r) (r) (\) 


£UUI 4 ^ olil Ja-I^o ( n) JXJt, 


01 




^IaUIa^ (W) J£i 
Vi 5Lo Jy 5LJI 


^LaLJI^U^jlaAl *Lc^-Vl (alt 



glattl Ajjjji J5L». <Ja JLiAjj-JI glaJl iUa» ja (j) 3U>£ 3 Sljj J2I13 
L$SU ft, man (jY) Gj^oJJl j^Sbrna (j) JLatull 3ljj ga gajLuj 
.«\A»JSLui (jY ) <j;ji>Jl 

SljbJl ga gajLbJ A, njj-J I jjJl (ij) Sajlill aLj^S bill 31 34JI _!*"'■ '< - 
i»^_u^jJLjVl 3ljj ,^j_j£U (jY) ^JLloJI (jamSJl Lbljj gLajbl ,ja <L>«j LJ l 
>4 ,_,<> n.~i j i^iLJl gLaJljVl (<uuLi 3 ij-t>.VI iLL>. j^JI ca ijjij j ( jf ) 
j*ji ut^>yb oUa3»yi 

LvbbsJl <LjjbLJ j» j_uaJJljVl gj m*1 <1 j» j-uaJjLVI 3lj3 («lii(tfli*4t - 

Ja la J-» Ji4«4_A j^uLsJI gjL3» g4.4U.~J I I JL& <_,a nj a>a 3 Jj>- I j4> 

• SjjLJl 

(u Y )a^?* -< (jYjjj^jJ ( J) Sljj + (J) Sljj 

(^T) JuVl Sljj •< (jY) ( jJLu5fcJl t ^_i£I1 + 

v 1 I 1 " * I w 

:3>*bJlj SjilLJl -Y 

tjjutj ( aLya J-LLUJ-Xjl JJ^XJ ) 3JL>Jl aAA J»aij j J Jjv>4 tJ&JJ A >^JJLVLj,J4JL>J| JL3 - 

3 jl>. I j 3j ju l^j 3 j^b j^jSJS JUaj^aJI Jlaifil ga tall JLal£l Lg-ja g»>aAj Lap. 3 jl».I ^Jl 'AiljJI O lijjju 

. SjjJl j gaaTl JjLa iujJb JLii-o. ufl ijjij j 

( <Lt4 j-Lui jJljl V jj jj) bJb>Jl aJLh (jSjjJlJI c ,»»ii~i j Ajj^Sb a bib I j» j-uu jJljYl ^la. ^jJoJl ^jlilu JL9j - 
aLii i aYl <—4. 1 4a ~i , ~t mats. ^J-jialii Lb 1 3 jj JLi ^ a ml j j aTIalat l ^(J-jLjJJ j^»l alba jJjJio ^ I ljLxJJI j.J-> nij Laa 
. <Llm Jl j JjiJl jjb-l JLla (Sjju) (44al LfcAa Jfrlt-ijj 3 Jitaatl jJJ^SbJ b,,A,,H 
i^jjl L^ ijyjL >,4 l£>ui 3 jab jJl by* (ja4J V j guiaaJl j (aJlaJI j gltaJl j gj$UI j ya/ISJl JbiiU i_»Ua3.V I OjJL*. JUu 
jl Jb>. g>,iajj lAjjJu jji Jjl3j 3 ij^b ^1 (%»oJl ^ j-iSbj a'baJ' jjbi^o 

UilsJlj Jib JLa.Lu.aJi jLLdbJl JjLsLuj 3j jUJJ La Me. <bL>j^4Jl jIjlv g, t^ajj 3 ^aiJl uaMc. ^ 

. jjUjVI jLLa SjJLJI jjJ 1 a LaJl <LU J^»jlJ j-taJJI ^atjj iLbbauJl 

- 1 JiU 3 jab JJl (Ja a I IJjvU >JSa~><3 ji I^JJLaJ j^UI jLaiJl ^Juu t£JLL* - 
. a,jJl,»V Ij ^wLSJl 3 ' J i' L^J ^,a 1 1 1 L' La jJl a ^ab ® 

. (jaiLSJl 3'jji L^j 4_,a tj gLJl j jL>«j3LJI 3 j^b ® 




i_4Ua>-^fl i-ia^ ( \ A) JXi 


> rtdijoJl Jjj gjllaa 



False Fruits : 2 l>3153i 3 - 

Coull ijJJl ^Lolll JLiU a I JLalL) j_ja * j^x tjl ft -x, la'll j t 3j^i)l 

(jUl < il .-»^-V l iLilajJ iLaj^Ul iU^S jll Uyjjl Sj^JAJ ^ta-UJl ji g.'U'lm't U» 

LjJLxj ft) j) ^^ILx <L>«i>tj 3 j_»j ^1 j^2) SLajiUl GLLuuSjVl itaLuj JJtso L 4 S SjjLtll I)j£j 

•LjLai-l 

Parthenocarpy » t£>jL*Jl jU^Vt - 

I -Lt {)SL+Jj jjjljljVI j jj^Jl Jlla i_>La»Vl jjJLl ijjS53 LgjV jj j_> jjJLl 3 j^jS3 jA 

JjJul ftl JLxiu/l ji ((jJ^iSUl j_pVI ^ 2jjtxta4 ^Ui) t_tj_i_».) ^ tail I t-tjox ZL&y&tJ ftou Ll+ 11 yS ijj LtfiLLtas 
. 3 j-4j)I tjJjSZit (jstji+tl 2-uJi D tiLtiaJl ^a«> J jJc3 13 j I 
^ Sj£>L3»j irij j4 (jJI IjUxlj tilt LI)) J LJL£ jjjutlj jL«j)I 7L^aj S*3r? - 

guiiillll ftlj ft) I alii ^ tit 1 it-t._tj.~t, 3 j AjJIomJI 2 _IiI jl*)l alj^Jl tD^tgILu /1 11 j mj 2 _t) jtx)l tltlaLDl 
. 3 j-4j)I j^jSL 3 Ijjj j 3 ijA JJl Jjlkj <_tLA»V lj 


yt^a ^atsiui 


Sj-JLa LgaUajjj jjSLi IJJj i 3 J V 3)1 (j^LLx)! J-C 4 H (jUl tItLt-jJ l i)l AiulLa ^1 Jjluijyi LT «-u-i 

3ULftj)l alL& {jjjj'Stl 2_jLc,j j 4 a Lila La) Ijiaj ajJLxa jLxua.lt Igxlljj Jjl LaS 1 jt*ll Axtxu j 

(jUl . UlLLtA J-kaJ j tlLim j»JLaU Ijlaj t <LjJjU I Jl jta tit I jJLut l _ JT J t aJLt ) j ^Qxj ijji3\ JjLujy I 1-»1 ,^.41 

. tltLajlxa)' jjLut aJ_y»j <UJl aLo> 

^yLutLLJtjL^tJi 

^ IajJIj ja^a)! till ja£ U g *4 JS <j*» j-4 ( t ^ JSLui ) IiLutjyi i^SUl J 44 UUI jlga* u^-y 

tit jji> j 3UjJL«ll tltljl^pJl ^lljl ^Lajlajj jlgaJl I JL^ t ^ja>«4 3 Lu9j ^ --“-'t* at JLcj (J^QII 

LJ ia. jjluJI >«3j t"tM,J..tl 3 j_ 2 j tltj4<ajl 23j.tu.-xS t3UjjUll Jjx jjl tltliua jjgla uud t 3jjS jjl 

jJt....<LxjJt 


^ULJt^UjjlUl aLcawVl (ttlt 



<>u£j jjLtaLso t (I) 

LjjjAJ £jL-»- ^JLb i^aJl jju&l I 
AjJI J) 1*14 W I Ciila, Tl I JL2j i jjlajJl 
j^ucv jAj wajjoOJl dli <_)_»■ I J 
isr&J I J 30 II j^uil ^ 

^Laiol jjCjII CLIi ^-3 U^jLaj 

l»j (^,i(4>itl 3jl j3 Lgjjl i^> 30. j3 

3UjJUJl OjOI^oJI i_luiLu 

^Qjl _a3 3 OJ litg-v jj-i' Jt-tnl jJ j L 44 J 

. (40*11 1 -<. U 1 ». J 1*4 I 4 &A ^gJUll 


jLJ>fl J j/ill JL-Lsll ( \ \) 


! 2Lu<»5sJl <Lc*At 
3u$JU 0>0I ^4» ^Ojl - \ 


.j^LJl jOo <Oj£oII <U$jOII 0) la, tat I j^la iS±jj t£OJl tjjj-CuujL LuOJl O 33 jl j3l - Y 
303 ^ m i<Vt j jj j_Jl ^ 4 . 111.3 lAiij J>»> 1 alfi 303 <Q.a->. 333.13 JS <j3 jjij : ( <_>) 

. J30JI sLcjJl 3 jl>-I j 

. J>*ll t £>>«4 ^11 jj j_Jl A 33 C 4 JI 0>0I i^oJI JoLs *Laj JS f»j 3 j : JjtcLc^Jt (jr) 


'433C4II Clljl^pJl <03301 j_$0£ >3 jiltu ^13 igjZ>tJ (Sj& JjLu jjOu : jLcJ^c*! I J)1 tllr-^jTfcJl ( 3) 

503 ^j3 0 0< 4. ><T I l t-\ l » jll <0.3 1*4 iJ. 4J»3 (£gi3 (JjLui jljjOu : >J$S bJLCJ LlLiiuj^-Jt 0 JlC ( d ) 

303 ^3 joJ (JjLuJI 1 JLAj <03 <0^0*11 ljOI JJJ-+1 t-uuOa J J LxOt it-im j l _ J SU Jj-Jl iJjjftA 

. 3 jOuLl 4 L^3 <0^0*11 0)01 33>Jl JJt>4 Jj 3 Jj_Jl iJjJftA 
Jj-Jl j3 i_la,3~>j Cjo. 1 Jj_Jl iSj ^ 4 303 <03 <J 4>Oa,nil ^1 m3 j3 ^*~\c 2 Laiddll ) 

. 3 JO. JS AjjOoII OtOljjoJl j 



1 rtiiijaJl jjj *_)LL*4 



. {j \J jjumi i^juiiuJ I Lj^Li- t^JLu 14 j 3 JLv^j i dujjut OLlljluI £y» <Lu«aiJl ijjSuii 

£>ljl ^4»Jl iU jljj < _ 7 i^ Jjltu jjJLi 2UjJl 4 <U-ujt JS Jj»l J - 

• Laji '<LuiUU ~4 rtjtAj 1^1 jl ■ Ji»l J 3 UjJl*J| 


(j3 ij$S3 j ill* (^.iiLfl >*t (<jY ) <Ly>l Lj51>. d-l^Jua '* Lj^Li* JLv^J - 

(i_iJ Y * JSlii ) LjUl^pJl iuL^oJl 

4J_JX4 C)Ljl>J^. 


-:2U^JUit oljt^-cfch 

- 1 <_yA 2L«L£ <LxjjLj ( Y \ JSLii ) I Glj|j-j»Jl %jl<if* 

2Lw»^i>>Jl ni'ii'il L^ojl>iJ (j 3JI Al». jjJI ^ 4.L>-^4 (i) 

• (o^ ) Cr^l Ljlfr*i u*Mi J Lj5l»Jl ijA J_c i£ ±JlA j»Lo2jVl I JLA Jclijj (<jY ) 4_y»Vl 
3LjJjS iU$JU byi. ,_y) I J>*^J j jV> ljJL3 t (i_j) 

.(**) 

( j Y ) 2 lJ jVI I Lj^GUI JjI j»Lu2jl I oZ\± ^ ( ^ ) 

(u) ‘^>^ 4 ^U."<» jLj i»Lu2jl ft mjjjj (j) 2Ujjli iUjJoi Lj^L>> 

. ■ i — .tl j jui ^3 JIJJi.1 ljjJl>- gjJijlt 7Ui>- jj» (jS .V*-*. M~i 

. iUjJU tldjl l_£;p» ,_yJI 3 UjJl*J| L$j3j i >tt ( i) 





iloLaJl <Lj^jlicll *Lc>.Vl ftlc. 


c 


IISILf!tw\cL 


■*' i^jSja. ijJJ>. (•) 

(it) ^ 


(Jt) 


4^1 j| AjjLiI^U. 

W) 



Jj 1 j»L^il 


v^Aoui^u (g) (S) 

“ /\ A 


t?-* 1 - 1 j»Lxuajl 

V^esu. <§)<§)(§)(§) 

(J) 

! 

t 


<j }uk cxj 

(u) 



1 




Olj-pJI oljias^ (T \ ) J5Li 


111' 


i* 



xr l$j 3lj_j <j!l& i£jZ* 3 t im yu\j^3\ (() 

(A.ajv JLVJJ yiiljJl 4-4^bl4 ^ySj 

^ujji Acrosome ^ 

uaMc. 3UI il (jic |«jJjVl I -Lt J^JLJJ 

(jl ijA J^ll.j 1^4 A, iAjj-J I 

. A, lAjJ-dJ 

jLmlj (1_>) 

. 4 j if^*»f«tl 4 I f»Luijl Ijjj 

^jJL>x3 t^j u,jj\ A it \rt <1 tl (jr) 

4_aLLa)l t-t mCi UjjLj^SjILm 

.43S >>J 3uj5Ul 

J jj-><-* j-» «<J-jIlJI (^) 

4, £>». ^ic. jlcLujj* <uijj Aul-iin 

- i£>Wl 


rrrrr | 



C^BJ 4-> jJLa oljl ( I ^ 




> rt(» JjJl jjj £jll^4 


lUTfl! 





I JlO> .Jj£*Jl j (^>. jJl j ^LLaj j. _ 44 \u .» t l <jj* tjLujbU ijjji. jVl J^i/UUl jl^». 

<l^jlj <lbj^_Jl 4jbai»l j*L*jV ^x«i jLSU i-tiLv ^1. ab^jV I j ^Ujl uJulbjj 


.(YrjsjS) 

Lgl ^t, <. 111.1 2bjjb LgjlSb ^ Q.uu3 J4 2bll<jl i_ob* ^ jl£>Jl III* cUa^i ^+>03 j 

.(jbbJl J^>- #Uil -i-lalULi 



^ JSLmJl *-kjj>i3 (jjjL*. ^JLa Jjl JLv^j :(Ovaries) ^1 »t) ■) 

giAVi ^LJl JLxjj i AA U ova I Ij^a ^ iblbj^JI bYT Sjlc. <U jjdall «. Ubl ^£j>+)j 5jj.Lu2.Ot SjjMI 

(JO I t-tbbVl IgJ 0>J>%J j\ (^SUj (jUJlj Aj^abJl OtljJLw jy>- iha'l 2u>jjj t • • ^l>» jWl £lb 
bj^b >*.^1 JjbUb jl>- I <j*» 3 jl».I j lubj^j JJul+j l£U3j .^jJLJI juu <Lbu V" • ^11 j.<bab) 

jJjS3 J 4~4»btl 3jjj |»jp>4l titbit Ijjfcj £^LJI Ljljj» ^Au,»tl 3>£j 

j»ui s jJmL* <bj i j^a u^u sua js jiaj : (Fallopian tubes) ^Uii -lj 

4 b 12311 ^yb. J^jlj 'boLLual jbl jj ij^jj AaLbVb 4 - 13 ! la 3lla ^a tbLbj^jJl dajZm j U-bl i£U3j U^*J.‘ -1 * 1 

. (%4>-jJl J4>b Ljlbj^JI 5L434JJ ^b J^JJLJ 4_»l A*b 4-ljlla 3Ua (jb 4j J 

jlJL»0 -SJL^* J t^o>*»ll j»lb* 3>aJ JLv^j jj*» 0 liAf ^>4^ 3jb* : (Uterus) 

3jl*l JbbJl 'Ab-IJU (bbj . J-LgjJI J* jlfljj (JJulj ^Ibj ^ jb <LoJb f<4>. jil jbjaj 4 ^_ja 4 *U »( « 


1Y 


iULstll *Lc>.Vl (tile. 



wLjULOJI <L>iIAUj j (A->- jJl 3-^ <j-<* I jlo j i fijjj V ^11 (_,J I i^tjU j 3 Uj9 : - A 

ftUil Sj£>Ls» iJjLw J jutt] ljLALj Ajj i i « jt—t jJ J^jlj (jlaliv# JjLu £ LuJb ^t-^,4 J_i^*Jl j . 


£JL>»- 

(jAu.»tl -LsLuj_J IjlxJ ( Aj_u/ \ 0 - ^ Y Jllfi) JL*J AajjJ A.rt.^t (jojbu ^iuiLu^l AlL»- j-jalj 

,~, -Utl I u3 JJJL*II LjjJjll Jjjjj LJ jJL>. fkjlfi ji 1 U^J it-tU ijj Uj (t^>- jJl j 

i_iajlbj («->- jJI AjUaJ jL*Su > J j tjljjA J fl,~iA (j-uiAAL*!! JaLiuj i—oSjILj A-Lu 0 • _i 0 Julaj. 

. (Menopause) cuiiaii 

ijjSil LjM^JI ^j-4 Aa.^a>k» JyJ ijjSLjj) Aji ( Y 1 JSLuj) (jrt4 t»tl J-*J* ^Itt^tl AjuIjJ 

l $jj» A iAjij-JI j>»>J Aju jiuol ft (..->• (jJI j i u3l I jjj. ^ 1 "^„*J **- ijjS3 j i AA Cl j^n J->-l l>4 



(-) (0 

c* cr^y 1 ^ (' * 0 J 5 ^ 






•%fl 


I 


> rtnijoJl jjj jjLLia 


jj» ihyjj A, I ^jS3 4t_tl | 4 aJ 

. ^(TO JS^i) 

tLyajijj *} I b}l»J I (^wtfllil :> tf.fvli>A> (tt Ajjfc^a(l) 
2i**i i _,»m.~i ijjSuuji tjjjuLAA j»Luiajl ( j Y ) 4-ynY I 
. ^ 4JL». ajlA ljJL>o ) (j Y) (jJiaaJI 

( j Y) £,14*1 4l>j^ (k_>) 

U5l». ^ ^jSjj cliIiAJl ,>• jJ-fl 

^ 4_L>- j_4_Jl a j—£ lJJl..9%..1 ) ( ij Y) <L_j_J jl ^41^*41 
.((jjJoJl 

2LL4a._L J I iLJjJI ft.iufl.Tt »gTii4A.Vtt <LL>-^4 (^r) 
<t_4 lA_4_t 2ul>. jsHJLJi Jji L?j>£ 4 j* 1 4-J jVl 

J-t£l A,_uA_ 4 Jl <L<ipJI ljjS3j (u) (JS w jt-» * (A.M4.-V j 

SLu^ull <Ld>Jl j . _ .U^ti ^. tu _->j| 

iiSj <1-1 ^ (tj (..■>■ j % iAj^J _t^«~a tjj^xA j»Lu2jl (u) 

£uJL<£ J) l_j (*Ll4fli*ll w jt-»5tl ^m_>J I (4|,iitfli*4J 

Aul-i^ (1 l .u *v ' iij iC) rtlua>i»tl ijjSLlj plj^a 

4li>J (jjllll j»Ltu2jVI (*Xjj 

4-tliaWl <t_<l j»L*3Y j 

(J . »xj j i i/hv Jjtaj ASLuiL^la m.dj Aa>,t-it i aU,~t j Sljjj j»j5AjjIL lw 2l2jj^}I 

3 •>!>■> 2 Li U a ^Cbo IjJ . 30-^*^* jLLc l^Lilil (jic iUjJUJI |4.a>ll <I>Ujjjj 

. <jj* <^1 1 



( Yo JSLi) 


It 


<Lj^jlicll *Lc>.Vl (tuLt 



^ l^a i <LLul4 cjI j3ia jUjVI L gJU (JjS\ j <L«L£. A,_4»_4»ii»Tl GLujlLH 3Lo» ^ JLv^J 

t flllWi J t£jl J3UI SjjJli Jju£ 1^3 LjboVl^ £jl J3ill ~4 3;P>j J4 j^l .U~', a <Ljjj J d.rtcat <L*JLlJI 
*t-kt-ia)l ^ L«£ <Lj_$Jlui , a.cai j ^«jJl j JLuiVl ^ L«S itjjJLci AA U ocqJl Cj LuJLlf I ^ CjIjjjJI a jl£ 3 ju 
( - ■ ^t-iT I ajja) %J^g»itl ajjJdl (fljcLs U3jau£ jLujVl Lai ijjl ^tatlj i_uljVI LcS <U j&uij 

-GLcaj^JI jrQjl 4»tl JjLlUjj U$j T A 

Menstrual Cycle c<.«KT15jj.i 


> U£ J->- 1 jj» ^ I ( T *\ J&u ) ajja ftmSVt 

i JLiaJ <U-^ ^ - ( 

J.a><ij tiliA (F.S.H) (j * iitj ojajA JLwLicill 3 julU ^UVI <_>^aJI j>aj 

<uLsaj^>- (jUi (Graafian follicle) cai ^ ^ 1 '^.*j •*• ^LAiV t»Ti 

-i>LjI a } i'm r cal Ijcv 





C»<Ja l l sjji Jaksia (Tl) JXJh 


ftl_L3l cal j >— >• '3 1 ,^.ij — . jj_jj 

cjjJi (Estrogen) Vi jj* ^a, 

.{*>■ jil AjliaJ #U3I (jic J^jlj 

iUo-j^-cJ 



jtiuJ jjjjtjA 2Lt*L»ijll 3 JLxU ,_y»UVl 

jjju c)^-4 j^JI ld& L H j^Lcaall c)^4 j^}I 

i r^ti icu ^ ». t~ j_ii jji j»^ji <^a 

J>>Oj cal ^3* % l naJJJ. J l>»a*1 I CyJ j i£l jfrjJ 
LjULs {ya jjLua'X I (*co>Jl i)jS3j iUaJ^JI 
-cal 'jc>- 

>-fl-*-»VI > >H jj-a-J 

cU»j 4 (Progestrone) 

-cGLLaJ I )| \ 




> <t(» jatl jjJ 

"lit 



£$>a* ^Jl L*4 (tt>- ji\ GLaUajl uui^t lj! J itmll 3j^ij (*a» jJl Ajllaj dUi l£±jjj 


SjjjJI jJL«j L«j ijA jjJlJ jAiaVl ^.oj-->JI (_,S.i,j i 4 , (Ajj-iAJ ljLkx9»I 

(_jS i-LU i~>t I icLj l^j ^2 a^aj w ,^»«V j,rt, in) V I (Tt maitl J . 4 JV 9 II JUU Lai mtl 

j>« >>& jl IjAl Sjjlfl ^r.ttal j (aa» jJl ^ L&j^j ^JL23 JL9 %,aj«katl j^S3 LaJu^.* Jjl jJl yiUSjVl 

^ic. A-UJl ~ JI JJLsJl <LLu ^ jjl j^aj^Jl I*IA jlj^l ^ jiuaVl ftiiifxtl Ja^a Jailii 
.^t*a*yi ^ii jjjj ( A»_uti.»yi jiaiisi Jj^ ^i) j_ii jji j^uJi j^a j^lwsVi ^ i»->ji jiao . ^^aojjcui 

iLjLa^Vl 

(l£$JLaJI jl^X>Jl) J^jlaJI I ^LaJLil jA 

ijjSJi (Sjiij^Ji) g_t»fc»yi ^4 


ojJLa* Alb* ^ ul, jj>Vl (jrtjtalt 3 JljJl>. Sjj.3 1 Juj j j*Lj| o -T ^ £jJuluiJ) ijji3\ <. A <»t-\tb (_,<II|J La^A |^-Jl 



jjLc. jjI IjJI j*jjll <yi <1, I jj^so JLaj - 


j^> £>»«J JUjJLaJl iIAjl^pJl jjLa - 


<jA oLaa*iU ajAbj. j^S3 iicalaJI *JLJ ja 


ja JjVl ddjJl <^3 l^jLai-l tjjaja Jits* 



.^ISSUS 


i^i v u*i(rvj£A) 


o . . -r • • (jaj U £jl >2 £ 3 lJj J£ ^ 


JJLa jlS I jl l» jaa Ja* jJl j-t i aJ JL 2 killoJ j A, I <^J| l£ila*j «. Uiii LgJU j_J£Jl JLatn ( gjjj* jlj-ja* j^jia 


•t£>ta jljja* j>jt* ^ * ja JAI £jl Jail JLaa 2UjJLaJl tljlil _j t pJl 
<UaJj^Jl * JkS* i— u A j ^ jll i (a-jjjl jl j3l ^ Lxa kLjj-lall ljUI '^ pJI til j." m'i - 


( Y VJSlui) ( 3-“*^' J t>"' jJl JkS-JLj) . JLs*lj (i>t4 (jl joa* Jk>.JU3 

. (S 3 J T - Y u3 Ija* liijj^yi ^uum jlgaJl Ja*la 4 -t>- (_,a t~j jl I ljIjI ^ tsJJ jSLa J- 

.Jk>-T i^jJU jl ^o* k?l Jja*a jtaJ u2 jlaj t^ioaj iUaJ^Jl t_»Laa*V I JLxj- 




atalaJl aLj^jOU «.Lc^- Vl (<uLt 



JLXJ ( jj I ) ft, 10.2 tl 

<UlJL> ^ >-tl in ->.yi (j_« JL».lj ft>J 
((^uo^ia ) l j r £LA>- uJ[ ljjJLs 3LLa 
. d.^liA'i'i ft _2 ijj^juL«3\ (*Litfl.*iy Lj 

fo < ^cji f*Jt ^ biu- 

A. \ j£ ^ I 4 ^ 0 * ^UlSjV t jjSZLs 

(Q_u/Lj (Jij-JLJ 3^-uLual I I {j_4 

j^ju (Morula) 2tu£N 

4^! oj-MJa 3LLS otJL^t 

*( Y A JSLoi) .jJjV I g^AMiSt t 4 ^ cilxojijJl 4jUaJ LjLl3 j ($->* 

♦ ^Jtujbctt J^>Jl 4^4Jlt ^l-UV L j ^-»> jJl 2GllaJ J-toIuj 

: A - Ji J oal I 4 j <t. ^ V I 

(jjvjlsJl . jl«. LiL£ l.oij j »liAaV I {yjjS3j <L>uujV I * l_u gjj£uj . (jjJoJl JUI j3b 

(Amnion). JajJi .(Chorion) ^^iuJi 

£ I lufi ( t) 

-iI)UjLuaJI ij *-flt2,>«tl Jy» jjjJoJl ^^>0 JjLui ^JLa tfjji»tjj ^uoJLi .t-i _;,■>< j #Li£ 

v * AT^b i(*>j jji (Umbilical Cord i w Lo*j ' ^ • 1 j < <t»_u7.»TL) j - 

J2JLs j»$2j (jUl ljI ij.jt(7>TLj ,jJL£ g;uuj J_oJl j jlbil) j_ iSl iiS j^» ^uuut 

<Lj^ 4JL1I SjjJLlI jj-jimSV lj «UII GU-taUtall j ^ a * ,\^u <Lul jlall 

. ^ I SjjJLTI ^4 JLuuSi jjjljj AjjvI I j^yi J2 JLs ftj23 j 

: ^Utt »Llo£ ( i_t) 

jj\ ildjjjj jluJl « UL2. 2UL«» Al L a-tlajj . Jji jJl *li£ #Lu£ 

a i»VI_j ^u^JI 2U>«all t_ll IjijitmT) tgji^ t _yuj»yuJj (4^9» jJI iGLbj J ^u 4 *jj JSTmT) * L a .l u3 I 

. ( Y ^ iJSLiii) A«.j.u»Tl 



IV 



. jjj 




(V\) JiLi 


jLuIuVLj jjjjjJl ^ j |»V t ,» j ,j» CiLLuiUUiJl j (Vl-xuiS V I j * L*Jl j <U) _j I <Lut jbJI jl Jjij - \ 

■ i»Vl j»JU jAoJl Jailoo jl jjj 5Lo»ljj»V I Jlj^J I £y* j T uL>Jl jaIso j 
g.>.ta*ij 4 jA^aVl (4 .< t ? .T l j^i^J ju4>- jj» JJl jJl j^ I* JLl jjjlutt»jjjll jj^ jA jl jjjl - Y 


. j j_J I jja>» jA jl j£l jJLsM ^yA 

^yjt |»Vl j» GLu/jj-uJ I j jjj^SLuJl j jl* 3jLi»Jl jlj^Jl j jojaUisJl Jij_i Liajl <L 4 .ju. 4 l I f*jj & j 

.jjlj^»i J ijlAjjuJ J <1*1 L> Ijljaji <Ll l i I mj L«4 1 jACJill 

: Ja»I ja <O^A3 ^ 1 ,3-JbtJl SjJils 

j t _, i. t^a n T I jl4>Jl jjj&J IJLlj liuo i J^oJl ju» <^jVl ijjAjll jj4<ull J^ulJj : 4l>-j^Jl ()) 

£>auiV| ^ jjiuuaiill jj£I3 ) jA j£jkll 4 jlJLjll j jLLj*ll j-uauJ j ( JjVl j^lull <j£) ljXiII 

. <Lj iw; iii V I 3 J-Lil ' <L! ijjSLjj ( j, ittf ^Liill gj-m VI jj '^*J 1 jjSoJ j j44 J L 444 I I 

<GL^j j 1 — 4.13JI i iu> 1 <Lj jLili j^itJl (Jauj : AajQI) *LL>j^JI ( i-j) 

. (f • JSLui) (4u>o»ll ^ jjj jasJI ftLiici J^ISj j . w -'tJ.»ti jl^>J| jjSijj 
jAoJl LLaLujj jmII J^ISj liuo. 4«j^»Vl <L3^Lill j^ittTl s^UlILiiJl ^ ) 

a jjjluu»jj_ill juijj <14 i£l£i3 I 4 JL 4 J LJ I j^tuJ I <_yii . <Lita>l Jill 3J^v VI |J ^CiiiitJj l '4^x4>J ' 

L«« j_iUuU JSliu_i (A->- >11 4~< M/J«f j^Li2j|j I JLu ( 4 _i .3 J V 3 JJ I ^ I JulLw 1 4 (4->*>JLi jjJc>Jl Jaj 

<U)bJl <Lj^jl3Lll ^Lt>-Vl(4iCi 1 A 




(■*) 

Cjijfc ( * * ) 



J,ta<i Vi |«3 l u miiuU LA j-jI 

jtaS (AJJ |*3 t £jL3JJ JjiaJj |<u>->Jl j* 

oj i Jic. l d-$->- Cy* J_oJt 

<LtaL>ijJI SjUtll jA ^j>4 jjA Ajlxj S u j»Y I 
elite. jjalJ i j»VI 

ljLjI IjU.AVi j* La jJJuujf. 

-Jirt~m<tl ^ eljmrt'itl j A-J^nTI 

U i_luiLL« 1I ^Vl ja£. j\ Jeea-jJ JL3j 

<_>i> jJLJ liUi Jlj jl Jj9 I AJluj TOj \ A brh 1 

jUJj US t 3j-d^^L14bJ^'j(»^l<>*JS 

ji Le£ . L^jQji b-u ^a.LVJ I ljVL«I»-I 

2t»ulull A2 juu4 £jj (>« LjLjbVl 

. ? LbVl^ 

t£5Co*b 3 ju i all'll i2LLij^«l» 

<^3 (»>J ^ o • - jLiJl ^ jjLSIl 

. b^V* TV* - (*LieVl 



> rtmjgJl jjj *_)LLaA 






t 3jla 3 JLaJ Jv>Jl J-U (VU 

Lgal Jl>LLuyl IJLU . jj jjjtll j J j_uLluV I JLuaJ L'luj >3 - \ 


. ^^ajgjlitl aUla-c i> j* jJLaJ < jjuLu/l 3JUt j '"■-'t^.ti e Lg^j| jlslj 

. <G3Uaj ta jlj.3 " ml jJLvi& (V»-jJl jjLaJ :t_cf ^jLlt - Y 

. Jjgatl ^jgJLall tjljl^pJl £iaJ n£j£jiS I -Y 

oLaj^jJll <_«La3»I uiJl>u yj& 1 jj sij^Jl ^S tlajj (U-uUUtlt - 1 

Lgt^Ls* Ma 1 jj jj_LL3litl Jajjj Jj>- jJi j*- -** 1 

.JUjJLall 

t JLJlj^Jl ^ JLxJ 

ijLo* Vi j''*? w ' a j 1 «^a JS ^ jl>-I j ^jJLv jit$j U SjLc 
L*jJi£i jSi 1 ClSjJI ^jmJu Iuju (^j->- JuA\j*3\ iJuu3 
A 1 : \ <LtaJl*tl Iglua*! vu» tiLuLull (VI I ^311 [a^jlui 

tjj* jjlz.jj l£JLl*j t SiJu£L«Jl (Vi I ^311 jJlu j 1 3u jjii 3 jV j 

.. (Vil^Ul 

4_uLL3) <Ui)LvlU ^jr -4_c^LLa (V-i'^-J (I) 



JiLvu f ?y(n)J^A 


« (Dizygotic Twins) (2bsja!M 

3 JL>- lSJ^* U* lag‘*a J£ t-lLas*! j ( l.agjK jl JL>- 1 j j^) jj" J>>>3 S Lgfcuj u JLso 

,jA jl jLjJj V Lag3 ( I - V Y JSLui ) 31123, «>a aLa-Luta j ^JuJL» lag *a ( JSLT j Lpljj ^ uL U j^a ^uLuLj. u^SZ Lc3 

.j^Jl ^LLdj Lagt ji jfljfl i h Lag3>£ 

* (Mnozygotic Twins) 


Lgxa a >>• JS .jjjj J-s- < _ y l 1 (a.iitfl il lg>»,123 *133)1 j 1 jl>- \j jijJLa jl i^im 3Uta>«4 3 jL»Ij 3u2 j$j <j4 £t333 
t <Lp Ij_jJ I Vila tat I jjtv>- ^ ULvi ^uijlL^U tjjSLjj ( 1— 1 - YY JSli) 3 JL>- 1 j aLvjana la^Jtv>o. LLuLv «ji>StJ 
^ Lt>.l lag ij \ Jiaatl (VUj ^aLuutl j»l jotlj us jjuJS (VuoJLj La jtSU ^ ^a.ua'iU fljutl I JL* Jit 

.GVLsatl (jaau 


mr 






aLaLutl JU^jlUl aLtvVIjvLc 



jsu*. f\_f ( v - rr) j£jt, jj. (» - rr) j5Li 

: t-culjVl JUital 

^ LgajLfijJ ,jLcL>.I '4_SJjj I J l^9 > jj jj» ijjl U fj\ I^AJ LgjLai* jj 31 j-*Jl _• ■* <LaJ£J Jj<aB (4JJ 

ijJjSJ JU3SI |«1j (jla. <L». jjJl (tt>.j ^ L$cjj jUj (42 3U» ^11 J^aj ijjJu* Iomjj 

.(rrjs^i) 





^ ^giAairttl <LL>.i LjMi. !jj» <U$jYI iJljl ( vij ij I jZJill j gjlrtirttl ^ <Lj_jjVI <Lcljj ljjLso Cu^jvI 


gLuiVLi <t - it-v><'i ji I^Ijjjl £_jj gjlflirttt 3, tka >«4 j-i£. 33Laj$j ^ L$It Ijjj jj 4 3 - 3 . L l >«4 Jj»I 

31 j-Ul ijl l!U 3 Jy* Cu-ij t Ae. jj J-*I I ( 44 J Lika ^ jj^LXj it j^l ^11 iji Lstll ^ L^JU JS rxA^ - 

<L>3a^tfl 31 ji jA (j^LLsJl <a 7 l^ ^ > illWi V /* Julia iULi* <j^ 33« L>. 


I £tLL*V! ^IjJo 


L&J 14 J t J^oJl j 3 Lu3UJi <LmL». j 3_iJ> 3i . ' <.<tl I 3_3I ^t>Jl dJjjj ISLjj^I j Li jjj I Jjj j3ju ^ jlv^j 

3juJ (j* \ Y • - ) JLjJLui jUj_u 31 L». ^ ^LuuaVl j JL& <la3ao ji 3 l>-L>JI CLSj LgJU jLiSVl j Ifcilg. JaLi»Jl 
gJjjVI (j-ojju jl LgjLsukjl 3L2j jl*j ^,IL>. ^ Lk_L*j ^ .liiTuaj . 2Luk Y • ^1 J_ua3 

jlj^lu/V lj L<> ,.3 lUjJuSI l£H 3 ^ LuLa Li . tAIA3-^Vi ^ ^uUll ^3uu 1 -cCj-j laS 1 k _ > 3> I j3ij btf I 4 JU SjjUll 

iLcjj^Jl Lj 131 jlJI i^Jl ju.'l> faSL>i3.U Lj^so ^jj>H j . 3Jb$Ia 33 1 ijJuoj (^g3L&j _ulj 

■JjlaJlS wLjlajta JjLui^j (Y) w -» . -.^ti 331 3 I (X) w « < --«Yi 33 1 3 3 j^Jl41I 33131^0*11 J j*a& fc - 4 ^ 3k 

jjS 3 j-LuY 2 LluL« 1I <a 7 i^ 33LU2Z1I l£Uj l£Jl$j kill 3 j 1 ijjL>*a ^ JL>*4l 1 j *'* jt 

aA& £zj>%XLm i_L^ - l£J13 AxJj . iL>-L>Jl luh» j-llSZUt j jLdSlt ^1Z3V Ljljl jt f^>JAt ^U3[ J^>-l {y* Ja-ija 

93)Liu3Vl 33 L>. «L3L333 1 


iULstll ZLj^jlZlf *Lc>.Vl 







. (JTj^AgJ I I - > 

.J_etJ!^i^ jSaqX ijaSboXS -V 

. Ujl jJtTl jla£ ( j*art2 -T 

.j-L>-^ai\ ^^2 ^yAcan^Jt ljLlUIj ljLuJ! fjasdb -0 


.^UiUl j dl ^y2 ( j^suai\ -V 

- 4jLj^SU ^yic. cyS ^J^re.<jl ^jrvrrttl -A 

♦ 2LjjS^I j j jbejisLJlj pUl qUTI J^4 jU^JI ^jAjlJ l j^‘r'°\ -°< 

. t-Uj! jl jL^ j^u« ^yS g^Uajs (jtase^ - \ Y 
.t—ijji jla 4jir^^v. ^ ^LLaja L yase& - > Y 
. fQ_>-jJl ^-coell ^J^SL) JjLuJ aJLAl (ji4 - U 




tJ^Il 3 3Uja J <U> 2 L^ijjj 1 I <Lj& JIaJ ^ jjl ^JL«ll t— ...j'i a - \ 

j»bl V -J (»_jj Y - ^ -i_i 2 LcLu/-( 

. (jojbll ^jlu/LuUl jl*>JI 1^3 (Jlij ijJJ I ^JUll 't->...j~j _ Y 

V- Y - J j»^j Y- \ -£ -4 _j 2LaLui -I 

.. ^ A, lAjj-J I ljJL>o - f 

<_>^JIi3 3 Lc9 AjIAj -£ (^>-jJI -i 

t»tl - J 503 (j^» j_ti»VI > d.^aUl -lj 

Ojl><j i Y A a>4~u<t1 t uLilatl Sjji iicL>. 2liJL»ll 31^*11 _ua - i 

,’•, ..Uti i. t 1 ja j £.<■> _ i . ,~,^Uti i 1 1 j* «^,,.l"tl _ l 

t"»»I-tf I IjU ^ Hi c ^jjLUl ^ - J elgHjl jauIIUI ^ -£ 

Asu (A->*>II AjUaJ ^ <Lu<a>i^JI iLijjjll ^uL«jtjl - o 
uliaVVl JtaJ j»UI V -£ c_lLa»Vl JUu JLvl j - i 

. .1 --.A. VI JLxJ ujL^Lui o - J (_»La3*Vl Jjlj j»bi i -lj 

i LHjjj^j FSH(j_j^4jjdij-Y 

4-yaL><-Jl 3jL*Jl - J (QJ * jJI iGUaJ - £ jAioVI -i_J t3l ij^v <U xaJ3->- -i 

LH ijjA w3j llaj -V 

jJuaVI ft ir>>»tl (jiiJJJaJl -i 


3LuJQll JJjlII 3^j - J uflljj*. 4JLaJ^». -i_> 

j»Vl JwS {J | a ('lit l^Jc4 tfi ^j_4 ( Y ) T^JJi 

^ I * 1 

ft All vI)Lujj_uill --»■ l-i_> -i 

jj^ouuSVl -j ^LuLtaVI <jbl^».Vl -.A 
. lg.Lj -1 jlj «IAa ijjj&u Ig- l Sl^j V AiV Ac. -t-//<j ^ VI o' "‘'< v 2 U 9 JI 4 II ljIjI ^ 4»Jl ( Y) 


. L^j-U iLaib. JLv^j V j ^.LXLXia JaJj Lot) I - i_> 
. jijTd-tLa^ (jjJjLutfl 

. 3bL»L» 2 LoIjJI j 3l,-> ij,>. i>a ^ jV I SjLuJl - J 
. iiJbpm <LuUll J 3blaL» ^ jVl SjLuJl - 

I A* J^aj i^jjl 3A jV ,J^>Jl bjJL> ^ J_W-“ Aju jl IJLU (V) 




. (^4-Uj Aja^lc. jLv^j V j jjlxpud J;UjLl*JI-o 
. ^ujLuJl 

.3bL»L» 2 LuL^I j 3L>kpu3 V I SjLuJl - J 

. Aj'jjma <LuUll j 3blaL» jVl SjLuJl - A 


Vi 


<UiIjJ| <Lj^jlicll *LawVI (<uLt 





: J <l A 

pLajVI l$-J| j.jit>~i (JjS\ ljIjLuII - I 

i — o SjJS Q^ua JiJLj V ^ JLlI 4 j^>iJl La - t_> 

? (jimUUI 

■0") (*\) t (f) ,«2j a_>>Jl a^taAl U 

( \ )p2j j)iAntl jLS lil Ojl>>j liU -J 

SljLaJj? («j4L>Jl Jib 

$( \ ) j JLiLLu/l <UL>- ^3 ljjl>o I3U-.& 
jJLtdJ JjUi*il (S-lu jJI J» t^yj 

ptfljVl (jQLuJt - i 

aUjJUIl Jj$£j JjlI jj »- lj 

(V) p 2 jjC\) (*flj bilitl 2 _taAl -£ 


t4 ljjSjJ pjjjJb - J 

cjljLull 2bL£ 

j JjLaJI j^u jJl J^ii* J<» 0^ 

pLajVI l^-Jl cj-^l LiLL-JI -i 
( i ) t( > ) |*2j >LuJ l 'iLcaAi U-lj 
$ LjL.ai.VI <blag ljJL>L) Jjl -£ 
3 jjj a Lb) (V) (oSj a J jjJJ lj_l>L) ljI ^jjlUI U -j 

S 

a Lb I 31 jj» jjuixjLL«3 1 JLjLLujI Jula ljjl>o 1 3U --A 
9l3L*Jj$ Jol>JI 3 

* ^jLj Jit \)0/ 

. (jjjLjJl jl j^lSMJ LLcslI I j_c>- jj_ujjVI L>Jj - \ 
^ J JLaull J_c IjJLl^-TI JJLsLJl . _Y 

. lj Ljj. l.3iT I 

j * 1 " ,y *j I^J4 >- j^j-lu. V I JljJjaVl -f 

. jlAjVl ^3 jLl 4 ^jk ^Laill lj^jlSl <LuaM». L^baJ - 1 
. 3 lJLu^I <U^^4j>l 4JI <Lb^b |»jjj jjjLVI 3l_jj -0 
.SjiaJtj oLujLo^I <LjjJloJI ibtjl^pJl J^jLlj -1 

. <Ll3jj^J| Ljbail 4 Lbi ^j_loJI Jl^pLU _t-,„jtl 2.U5tl A-igAI -V 

.^l^vVI liji> j V Jill j ^aj J^^JI ^Ja jjl jJl j. 3 ljV I (OjjljJI j. g iAj -A 

. <UjL& JlJUlLl Ajj-loJI jjS3 j\ LjbaiV I Lj_jJL>J lLjjjjuJ - ^ 




. A. I Ljl.Lail J ijjjloJ bjk. ^t, iLajj jJl jl JL>. fti •>» ^ * 
■ GLUJUJI ^ p „4>.ri ^jLi jLLujiiJl Jjlvj - \ \ 




> rtdljaJl jjJ 


5 JLjjVl GVbtJl J* & jl*j liU 

. jLujjV I ^ (S.»>>itl Ji.lj jMju^><3\ -Y 

-»->• 1 j Ctflj ^ jijTlirtj^j i_«Lia»I - V 

2 A^jj/ 

j* 1 — y»vij ijj£uL«S\ j>i ...y»vi -1 


jJiaJl oj^jS ulu lJLuJI j ^&%jlul«3\ ljLuII -lj 

<Ll»-Vl WLc.1 jjj 2L>uujVl A^ljj - J 

FSH j>4>kj I .H j ^ 4^4 — i 

~42u2lZJ\ (Vi I 1 j <UiLvL*Jl <vil_jUl -j 

3j>j.a L^luJL'v V t>jl£3 iLuuu LcuvLv Ij3l£3 ALctJl JjUulSUl ^yaju jJjl£o V- 

it^jL cv 

. LgJU ajLvuuVl i^jU Uj SjLulTi i j 4 ) ^ U- 1 

. (llUUflt^tl lAjLoJjl LUU U - i_l 

2 L^Jla ^tS aLiv^I Uj? U-l> U^Llo.lC V) J^l J JwJjtJl labej \ * ( jn 

j (JjIavJI (Vuj jJl Y 

. (»LfljSfl I^jJ I j-yu2 (Jji I ujljLuJl - I 



jl A-il2 ljIa L$^j jjbuj ‘ 5 SjjLJl ^liS - i_i 

5 til 1 i 

9 js 21 j («1 I jl liU -->■ 

5 t-maWi 5 ijA jJl uajI lil Ojl>>j liU - J 

9 LtfiLud jjlLj ^4j jUi J lajj > h-S -_A 
* 4^1 ^ Jjl (VujI vx^Si \y^jjj 

4 X> t t » t l 4 ^ 'AJLoJ>>. >4J - ^ 

jj^so j jLjiiul - Y 

<Lj^S J ill 3u$iLiII vildiatl jj^gla -f 
(V9>>ll SjllaJ i_ddjJ- 1 

> Jy* ^ISsJ ^j)h-irtatt La \ Y ( jjj 
■ <1 ,^yVl - jL^iVl - igjS-A • SjjJ 

Aj il£Jl 3_yvill ^UdjVl - jJuaVl (Vio.->Jt - 

-JAjJI- 

1 A*aJ$jilgLtaJ4j^fcl^a(3 iuj% U^Eaa>J \ t^yj 

.vjlua^-^U ^_kuaJ ^ i£j^j 


VI 


iULsJl AU^jlUl *Ly>-Vl (vLt 




ujLulSHt 

t ji ^ylc- t-JUafl ^jl CJ 4 > c*>j J^flll IIiA2bt«j^ 
<LctJl ujUulSUl "&£. LU1 I ^ $£oa 9 

4_1.bu.3L4J I A^LUlIj ^LuLulall A^LUll JjjLdJ ■ 

LjGLuJI Jtlc, ij£3jM\ LjLuau4 ^LjUUUmI 9 

LjLull ^y2 jl^>- (J^JJLJ L^jS 9 



ljLJJI LkjjLU 9 

jLujyi ^ ^LUJI jl^Jl ljG^SU j JbtJ ■ 
jLuiVl ^ 2b$Uu ; dJl cLkcVl uk jjGj ■ 
b^stll ^Ijjl j JbtJ ■ 
l^L»c (Jjjlaj d jLu^JI (»Ua.-vVl udjJuJ ® 
jjLajVl ^yCLl^Jl 4_Jl J-ULdJi 9 

2Lou_cLal I <^LUJI JjLu/j ,jAxj j JbtJ ■ 

<^LUJ! juic. ^ jAJUJl j»JLZUl ^ ^ULJi J^vjJLjj ■ 
iJl ^>4 4 jjL* 3* (Onu'ytt »l,>Af,l jjAsu jj J ^ <J)litJ I iUla^ j JL jj 1 





«Lc>-Vl (<i±c. 




Zj I j-tu->J I fjiaauS GLu WJ» <Jia jjLm gljaa j+juuA JLit J^U ,jjl£ i^l 3Lp» (jiajju3 

(J^U 3Lj$jj* jjla jjL <u jl GLuij^t^lj Ljj^SUIj ljLJjVIj 

lJLJT j^laj <Lt>Jl vIjUjLSUI £l ^j| (JS ^ -w ^ 1 1 <\_u_JI ^aUui J^tL>-l j iLucciiall 

(jjLSCII (J23J (*j,4iutl jl^l j jjUl j-ujlj ljLJVi <>jL* j .* ULJl Jjvl ^ ■'■**< ^LSaII 

3>ta iZjUjISUI a JL& 4JJI i_t*j _Ui 2 I jJ jllaj»S jj* LgJ Lt». -i-l^jla £» (^jlj gj ^ GUjLSII I jlgt 

. ijJutll i_ulLuil 4^>-l ^aJ L& j-ujlj |vu Jjjlall a iIlAt 2 L> 2 IU 4-uiL3.2 

uic jj» huo.->ji SjAia Ljjlj Immunity iicLUJi ^sUj 3-*" 

3 ^ _ji (Hin> 1 — 1 1 1 ua 4 *JLa ^va 3 ^ ^al ' uLmaa 

(jjlSIl p.ia.y Lgljj.,3 JLul I 4 . 1 L: - 1 aaiiH j "aU-JjJill j»Lub»Vl j uUuna ataavl^a 

<lc.luiij innate immunity atijj>aJi ji a^uMi slcLuji us> Jij ^uuii 31^1 
oUfiLUi o'^j Acquired immunity or adaptive immunity. aLAaSOJi ji a_uaJ 5 Uti 

^L>Uj l,lat~ aLuujSLal' aUlLla)l * I J V aLuaLal 4 aUlLLall <jl jl I ,A. i ja ^uuJG J jjbLLl jilaJLJ 

. Aai^aaJl LjUjlSltl va JabLJLl ^ m> 11 ^ratiaj Jajl^Ul I ilLAj .juxa <ja»5jJl j 




fcV i . 


1 rtmJ-lJl jjj £jU&a 


> Wind 



ljLuJI ^ <Lc,Lu»ll 


- : 4 mj\) ioLlluI 40 ^ to Li Lull JLU1 to^oll j yoll toLl uitO juao- jSLo-J 

. jll tuLujjuoll j bjJSLJl j tobjlaoll j to I j yC jll to 13 1 _$-o» J<i».~i • ^,1 JLcVt - \ 

<_yajaij «Utl Sib} jl o' a ‘“i 3 Jbl jll 3 jjou 1I_9 4ulL*ll 3jl joJI L$3o -Y 

•jit AoJ^loll ju£ <Ls jullj 4u3l jlill joaLudl 

Jobtoll jui. (^>iMaS I ca 'juall j '3oj-iu>Jl tolJLuoll j 4oLull 3 jooVlj jLLall JiU :^oLuJl .3 1^*11 - Y 
•i£jl I t>Ltoj jL$3YI jyll La j-agj y Lta»tl jo JjajLLi <^111 j i£H3 <LjLuUj 
Luuj Io-Lu t 3 ji_ih> L3>l Ijol LgHc liHiitj ji toLull 3 Loo JL3 ’3_*1L Ijl joal JjVI JobJl luujL LJLc. 
t m mtl j^jUa ColS jjj *.< j mil Jljjo L$3*51 aj 1 Lgy&iLi jSU j Ijljoal tiilLillj ^Llll jjitmtl jA 

.toLull 30312 j*So jia £11311 

t Plant immunity OLcJf j$jla 

J5Ls» jo toLJVl jLsul JjVl : joojjla J5LJ» j* 4 O'® 'j-oll ^ 1 1 „ t »Tl tuLOLSIll jo Lguou to L3 Lull ^oob 

obioLLui Jjjia ^LiJi j Structural immunity 2 lujS _ pii slaLuju ^ >0 Lua l^sxul t_u£i jo 

to Lull 4 -L 4 AV i jH&j Biochemical immiinitv 3 £io 4 ^>-uii ^£LL«)b Lu^JoLuS j i ^o j 1 jSY 

J-U (_jol ijoVI jo to Li Lull 4oLajj <LjL 4 o- (jJIa Jojlj JjLuj toJL>" n.jj La jla Jot" ntj jLuoVI jla jluoMI 
4ojUio jic. toLSLull too j\ AA L oo 3l jAaJ to I >uoJl 4ojUio IJiSj SjLAll toLufiVl tol JLuo JLqLluI 
jo to I ^oo>llj fj^a I IjoiLl 3ojL3o tLoluj toV^Lo ^L0 I a A ui> <C»tl AcLLolb u3 jju Lo-ta 4u_>Lull ^ol IjoVI 
llolooJl tUtitii 10 L 1 S yi Joluli j! {jSL+jj . <Lp Ij^l I iLuJL l ^ll j»IOiLLol_jl brCCding^yjLLtll 4-U^ull JiLa» 
2 Lu&jVI JjL2j ijJi3\ toLull JoJill jL$o J^LL jo 2L2jjiaJj tijoi < _ y ll 3Lti>. jo ilajLaolIj 

.toLjl _juaJl ^a 2Ujo all 

t Structural immunity 2 Lu-jS > ill ^Lc,LUil » Vj) 

j£ SjLlc jjAjtiUolaj ajLiujl j toLull ^1 Jjoall jo <Lui> yoli LiLWl juol JjVi ^Laali tt-rL. jl«j 

t loA j-Ul >i J 4 m'i j a,_tn,_t j,,L-> jo-ljo- 
. toLull (^a iLol 3ajojo <LuuS jo <Lt^LU jjLuj - 
.aoLo^l iULxlolS jjSLo 3LUOS >3 2UaLU JjLuj - 


A. 


iULstll Aj^jLUl *Lco-Vl (ttlt 



sljLuII 2loVl - \ 

V {jILJLjj if.L*]t Ig-ib: J?~ m.l ila iUn,»i» ^ JaJ w t-»»"‘; JL3j alajLiiaJl ^ JjVl JLaJl Jajla. ,Jju»j 

L*a l£JI > uiVl jl ljIj-uloJI 2L«jVI jmSjjI . Ljj-uSUI jjLSj j ujbjIaiJt j^JJ aL>JLua)l <U_u)l j2l I_g33 
•<jbl >«Vb ^jLaVl ij-a^a Jbj lZUJljj L3 c . jll (bbtgja. (jb*j ,jj9 LgtSl jl #UJl 

s^^lisJljl^LseJl -Y 

<j« LuiLul i_i£jjj jlfl j 3Lj^jt>Jl 3j.tu.Jl Aa it-> JL^ta.j b^laJl ^yvjliJl <^31 ^11 i£jlaJl jl JLaJl Juaj 

-Ajaljua.1 aLb ja^J I ljUjLSJI uaual LuLua ALtao lau) ^tiaJll 4 _cu£jJ ^ Ja>JU aLtalxJ JLaJg jgiuluJ I 

!<baaj^*Jl tljLulS^b <L>LfcLu/t£ <b*jQJl <LcdJUJt (i_j) 

Cua jjb ^ui jiaLUJi Jjju ^sj (jjiaii o^b jPhellem(cork) formation JjjSj . \ 

iJJuul j I i_ajjbJl aijjVl Jaj.in.t jl jUJJl jaa>- i _( mi l jl <— la-uJ t <ji3 ujLlJI gabl aLaHu ^gj^U jl jtaall 

. ujLailf I jjLSJl Jgbo jJUj I jl*j . (j^guaJl j jLujV 1 

b!^i a juj au^Lkii 3 ajUft j Formation of Tyloses LjljjLJttl .Y 

jtgaJl (jbjJU a L>Hu i)j£53 u*j . jjiull ju» lg.ta.la JLU3 j t j»a>Jl ujl uua2 3jjL»u«ll jLjajuJjbll 

^ t£ja.V I * IjuvVl ljUjISJI j JL& aifja>«J (Jjaj ^3a.. aLbjauJI ujLbLSJl ju» jJjlII jl jtaaJ ^LftgJl 

•ujbJJI 

3aUJ £gk»2gl £jju>u abba^ll bGLLJI jjbj iDepOSition of Gums £j.»hall UjUl/ >J . Y 

. ujbJJt <Ja.l J ibbjjSLt*Jl Jja.J jJLaJ iULuaYl jubl gu» Jga. 

2 ljs 1 uJi Gt juiiri ojL>b : Cellular immune structures <U>Lv 2 l^LU t_cjSl >3 . t 

t tgu.Ha I (jaj i jjjHJ a Lauuij 

laui jb j^aJ I ,jj LS1U j^i Lu«l I 3' V I c Lb I 3 jut Jl C taoj 3j.«t Jl ju» JS b^taJ baglaJl jJLaJl ^Laujl - 

. b^taJl lIICJ <Lfll jua.1 Jaa l _ JT J I 

. i^jb.1 aLata. jja aJLaujl ^-uaa Jjla. uflitsb ujLlU 2Laa>tgaJI ^jlaaJl Jjjjl Jagua. aJala. I - 





> h in guJl jjj ^jtlaa 


\\:ik{i! ' 


n . 


Mt 


^yaJLJ ibLull JI2j lu* i Ala A-UuLuTfcJL) Lajl J JL *$ c_)lto->»tl g-cuxAl) JyS ttt .0 

(j-3 jjjll (jjlSUl <jj CiLull fj*alL> uj ^yJQJLij «UjJLu 1I <CL>uujl <^11 LgJU <jb jjjll (jjlSJl jliuTil jJUA 4~>»»bl 

.utL^a^tl g.juitl ljjjJ 

{Biochemical immunity ^ uU ^ S^JI^LclJUl) * Lul3 

i AJUll SuaLUll ljLJV l j .A" j 

ljLuII ljL^Ls^ ia^Juj ljjjSLl*S\ *s->~3 dljjG Receptors G^LulLu*!) - \ 

tua,^ ui L j LlU I ^ juJ _ j la j-iS jj ji VI «. Iju/ JL>- (jla AjL^sYI j AjALull U Li Lull ^ jLv^j ljLl£ j^II aba 
.ibLull ^ Ab jj^jl I AcLUll jL$a* JjIxuj J-ulso (j* ljLlS j^JI kiUj bbjlajj. AjUaVl 

Antimicrobial chemicals ^JLJajill JjLulSLU SaLAa^uL^S blja -Y 

i)jS3 o' L#l ulA jjll aba j .Aib jjjII LjLbLSLII Lgj b-bLjjS uiLlS jjjl jlib ibbLull j»£bj 

i u>L£ jjll aba jjj .LgJbjSj ^1 SLjLoVI ^.sJj jl 2bL»V I LbjJLa. Jj 2 GLull ^ 5Ual aajjvjj 
jl bj_uSLJl JJb Ab> jjjll LjLbtSbl JH2J AaLu iLbLtajS ijb£ y> t— >t a)Vj) - 

bjLul I bjjj-LgJ jUa » t— i, a, A i)jSJ3 Lgj£l j AjALull Ub Lull ^ ^Ual jLv^jV u>b£ j^II a ba Lajjj ba_ua 

. (j-a jjjll (jlllSlI Atauil_$J 

^bUa-vi abaj( Non-protein amino acids) 2LjJLuj^_JI j_i£ A_uLu»l <jaL*a»t jr^ul - 

AaLu "jbbjjS ljLlS jj» Jom'ij ULLLIJ <L<al j aljjS JjjLi Lg -I SLl j ULull ^ ULLbjjull * Uj ^ JbjLi V 

.Cephalosporin ^j^mjjJLojmJIj Canavanine ^ 1115^1 i^iLui jj»j . Auj jjjll tbLbLSbl 
Antimicrobial proteins 2L^jdlGL^l5CB3^L^oLj^j>j-T 

AjUaVl A>ulu l^vLijj tu>iu<tj j GLulb 5Ual aajavjj {jS3 ( «1 ljLujj^j ^Lub Ljbbjll 

|j|_o.l j ljUUU 2ubu ju£ ljU £ >4 (jll I^Ijajj Auaj^^ll Lj Lb LSI I Lajotu ^^1 jj Jaliuj jjiaj 

aba j»^23 u» .(Detoxifying enzymes ) 5uwi ^ GUjJjb ^ >*j UiUjjjVi ^bxj LjbLUli jLLb 

. lg"iji»iii (JLajj j Ab> j^uall Lj Lb LSI I Lajj-flj jjlill (*j,»iiitl jj JaLiulb ibbjjjVI 

l^l Lh* l^uibj ^^ 4 J»b (jib. AjbaVl Jju l^jlal^J 2 Uj2jj Jjjjcb bjb Lull ^bxJ jl JL>b jju/ Uj 

.jAJJLv AjUal 


AY 


Aabtll Aj^jLUl *Luw Vl (<uLa 


V1^2LcLUJI 


Human immune system jLujVl ^ ^LUJI 

^ ' ' j ' V i*IJ_».Vl jl^>- $J&> 

jl jj - ug$11jlfr>Jt L«S iLjlLuU 4 _u>OjLuJ Sjju^aJ j L» 'll 
*L>iji ^ "lL2 jLlL *IJj>-i iiJjjJiU jl ^HtdiUitl 

Sjj^oj fjJuL . Jl 1 g Lmj fjjLuJj JaUlu LgL£lj t|» 

. 3jl>-Ij jJL3*j Z^uLdajJl <Lo> LJI j-uaJ I .ri.a.uiLuU 
iUjLi^ulII - 1 -At- VI - 1 tag 1 (j^su ^^Ia jJALaJj 

iluuuUjJl L>lj$5L«ll ,_yij iUj Lfl.4-i.ll I Lj^liJl ijLzj* AxJ LgjY 
- : (j* JjSZa tjJJlj .^jUl+AII 

Lymphoid organs2^Ut*-dil*La^Vl:Vjl 

j . <U j Lazuli t JjUj j ^ Lgu&j 3 UjLl4uJ1i Lj 5L»J| 3j_<ii£ Jl La I - I ,A<-Vi a la 



3^2>ai jia 2L>daWi .jlvjj ^uuj ^a : Bone marrow -I 

aL*JI j 



j»llL*ll JiJJ j t flKtl j gjJLall j ^jJaZJl Ij+aJ I J 4uiu>iu)U>«l 1 j 

jrUul i^C. ^Aj 1 jUa*Jl J 3 Lull j ■ tL.^tl ^ItA.C ^Jb^Lall 

. i»Lll I fl uaj >l‘L‘tl a clj-4fl»Jl ^Ll I 

2 lu^ii ^ 4 a j 2 j s Thymus gland 2 Lu«>*llJI SJLatt -lj 

^uuuJu^LlI jjLjA jjLu J (.^yAol I ^ , M-Lj . 1 131 1 ^IaI 4_u I 34 I I 

^1 2lajl>ji 2ujUuLili UiGJi gui»j jLuhj^jili Thymosin 

. 2Luu^«uu1I 3 Lai I LHuAt^ll L^aI ^1 IaJlL^j j T LujIuII 


iLui JUkuJl cJUil (Y ) ( J^L> 


Ar, 


«?v 




V* 

toil 


ltd h 


> rtmj-Jl jjj *_>UaL 

■ 



v j. jju& ^jLa^j j SjLcc : spleen 

jub (ftjLa j^3»t Aj^Jj i jlJI ^ -■?» > * <U>> JuJ-j 

<— utbj .(r JSlui) (jla Jt uiu^sb ,jj» juujVl uuloJl 

JLJ=J| 

b^L*. j_uSUI uup. (ftuuoJt Ac. Lift ^ L444 Ijjj 

?>j23j ajuL&l\ 2Ll»jlLJI bil>Jl ^4 -ul> - 1 b-t <** fjjl 

jt iZjljjjSLxa Cu\S ft I jmi I uj^c j£> U <J£ As bulb 

j»JLll u)bj££ ( 4Jlul») ftbjb 2bJbu^ Lj ^ 13. ^ ' Au-jjb ^LiulvI 
L$ba ^a. UAL J <LJ jVI LgjbjSU <_,!! 1 C~‘~‘ '* 'Z At mall s Ij^oJl 
. Ajj La.ft.utl I biLiJl g »uj t£>s»i c Lbuj fj b^li. (jki j^jjd Ail b£ 1 (ftuf^tt 

L)LjJ>UI JaZUj .(ftbll * JoJl (jjjLv ^yki jLstaj jLbjLiftul J)OA£ bA : Tonsils JtLjj^LI t - ^ 

Aljbo jJtftJj *l^gll jl j»L*bll ja Jo. JLJ uJj 2 (ftuuo jl ujjjiluft 

.( i J££) (ftaaoJI AjUo J.ftju till lLjj . nuuoJt 

bibJi <>• 3 3 ijbc. x Peyer’s patches >ib jib -a> 

^ybbtftll ft La'll I ^ jJuJJu *2u jt jbl JSL2, X4>li (jUJl AjjLAftAUl 

."Asjjjto j_tA 'AJULSII Ig’iiijtAjj iti ftLxftVl 1 _ 5 liuJl * ju>A! 1 -t 1 

it 1 <t_u>Jl ljUjL£ 1I Ab AucLL«ll "AjbAuuYl ^ IjjJ t— utLS IgASIl 

• ft LxftVl JbAJ (jUl jufthLI ■Ai-i.Lu.ftJ I 

uJtftAUi A-b^u j»^23 : Lymphatic nodes diudl -j 

AjjIok* Acbb (jjJI ( Ajjlbftulll biLoll ) ft Lazuli ,»All b^Li. Jjuib j .uibjjiiuft jl 3jLb A I Juft 
jufto 3 Jjo^ftl I AjjLAftAUl 3Lt£jVl ASLui J3I3 Aj j La.ft.ull I AbJI JL».I j .iJjJla j\ u&jj* iJ\ 

t( ...3 Li1»I jJI ^ »>>»Tl ft Lftk^l ^yft i-jjbJLij . jLjftjJt (jJbi .(JJuJ I (jjjLj. .jVjbj V' Cob) (ftuuoJl ft I Jo. i 

ft^^JIftJ U^l» Jol JtTl SjLbtfl (ft.ab.LJ J t3 ^jjbafl Jj^Si 3jjlJj (JJ^jATI (jj/lj (jaJ Lg - ftOO. £jl jbjj 
gj>ii 3^uai 5Uft»LJl bitiJlj t T 3bjQtl JbjUftbJl bWtj t B 2LuLJl AjjUftbll biliJb 

oJloa JSb J fta3 j .b^bJl (ft^pljo. Aj Lftft ■ Aftjilt j-^A1 ebAuJl jftjJl b^ii. 

biLi.uu.ft ^vft Aj JJjlj Lftft AbLjb j Aoui juJ AouaiVl Lgbl — iaull I JbAj AjjLAftjJ Au^jl 3 JUi Ajjlbaul 

.(ftuuoJl \£- A^JjJJl ft^bljuftVl 


AftLstll Aj^jLUJ ftbo.VI(ftlc 








<bjba. J JI o.UL u JI j (*t) 


4^j la.o. ; . Ul JjiaJlj (_g jba. J JI (o) 


Lymphocytes bMstb :LuL-> 

■i»JlJLl - ' j * 1 |»JLll \*> */• V*-Y* JSLuj-I 

i f L>«j ^ iUjliaALJl U^»Jl ojSJ3 j 

i^j- 4 J Lgjl j-i£ iAjaLU 3jJL9 3 UI AjIjlJI ^,3 LgJ jj£j V j 
l&Jju Ajj lAa-iU I - I -A./- Vl ^ JjLaJ j 

j*Ajl ^ JjJU ,_yij .( V) (JSLul AjaLU SjJLS Ljl j Lj^i>. (jJl 

A_uiL3a! I Lgj LJ i Jauu^ ujj^ Jl (_»jj5Lc» (^1 jA 3LLs* L> 

AJjj^aJl Lj b jjiLt*! I j j j3i jVi huuj>JI (jr-itWit ^LuiLl^IIj 
ujj^hj j A->3 jl itiTiVl j jblSLJl j (» i,o>»t I jj^. Jjl»<j (jUl 
JLvjjj .Aj3»jJjj<adtl Ajjj»Jt AajLlaj J <CL>uuji 

<L> jl&abJI L^LpiJI 0vajj y> (V) ASwi t j»jJl Aj jlaaiUl b^L>Jl t ' jj ' A3 ^3 

i^iuaj (Abj A_ijL.ia.aj 111 L^UJI <> X \ o Jl X > ‘ *B- cells 2 LjLJI b^l - 1 

3 1 J4 jl Ljbjjiba i^l (jUl i_fl jjLUI jj* Ifruulajj . A>«jL»lj ^uult Ajii LfcjaL J.aSL~mLi j j»UasJI ^ 

AJ 33 LLia |*l ii>'>. I guJbj i_i3jjtfl (AuoJI I3A AAua^LaJ j*ja i A J* Lj jbSLJ ' Jiia) ^mj>Jl ^a 

.o jjutJii j»j2U Antibodies 

Axuj^LJl 3 Aill _~ a gaajjj . AjjLoajlJl b^l»Jl <ja */.a* ^ijj> jsi^j :T -cells iLbQJI b^lstJl -lj 



:£l jjl 3 Aa 4 _ jt J I jjLaaJ v3u3> 


Ao 

- <* 



\ X V 


V# 


> rtmj-Jl jjj ^jllaa 


i t'WMh// 


;y 


> fl 


bibJi cy :(Helper T-cells) (Tjj) SJUiLWt 2U-OI bMs&Jl -\ 

-S^Libbl ^UuV A-uLJl b^L>JI JJob dUJiSj iL^jbtobwb j»b2U La j.h>, ~t j <LuUJl 

2bj>*n bitiJi : (Cytotoxic T-cells) (T^;) (^LbliJl j()2ULul(2LbbJt bMstJ) -Y 

. a j-bj Li 4-1 1 (r-nitl b^b»j £ LiA^y I j 4-ulb j-luJ ' b^L>JI L^j lu> 

2 l» jj :(Suppressor T-cells) (T§) 2btjl£Jl jl %^/Utt iLbbJl b^btJl -Y 

«. Lbdll jlxj B 2LuLJIj T 2luUJ I bibJI ju S3 j‘l Jomjj .ljj .Ib^Jl jbJJ 2LuiLlbl jbtobwV I 


.yijWl 

b^bJt {y '/. \ - -o j sl£2 s(Natural killer cells) (NK) ) 4I312JI bMstJl -j»» 

j»Lb*Jl ^Lbb 1 j y '''* L^o-Qjl ( «Hjj *j»jJb vbjLi^ClJl 

.(A JSC) 

(4ii«i>»tl bib- 2Uo.L$» SjjbJl LgJ b^bJI 

~y L^tlf ^ A2 tj 4_o Lb j^utS\ b^bJIj -w La 2ul irioTl 
-2 UjL 2JI b^bJl ajb lAjjbj bUjjjl Jib 
cLA^-Jt ,>jJt b^b* :blUj 
'4-ubobJl bibtlj Basophils 2 Ubc.lbJl bibtl ^ 
jsc) ^Neutrophils 2U.abUJi bibfij Eosinophils 

ojlAj I Cob LJb JLl SjblbJI bLu-oJI J$lj 31 ^jjl J SLluj l ^ oo. jj» L^j-U j_ucbJl (bbj (Y 

giCul) 2 l <j lL j LgjLSUbj 2L40.L44JI 4_b bLuLSJI bib u,ua1 ^ ^uCij jjJU bLi u oJI 

(jiil J ibbl^UV I j 2 Lj j—CSLJ I ^jJLsJI bajxab ^jJLxJl jt&LSb CUilxJj 4-b j^bl ljUjLSJI (jqbiAj 
biLbJl 2bLbVb J JLA ,(*bl 3 Jb ljLaLui 3jL& Jjj Lu.mj Sj-uoA Sjbol 2u^»bJl 3jj4lb 

<^1 j t 2L*.bJl lLLa 2U**L> bib <^J Jj^Jj ^LujJLtl j»bo.Vl >4Jb Monocytes SljjJl 3JLp»j 

.2bjjJt}l ljUjISL}) LAjjJLj 



4ouJs 5JL3VS ZJu>- (A) JXC 




:Macrophages 3 JLuwtLJl LjM3sJI bulj 

^ j : WQjQll Sj-oSJl 4 t c 4 JlLJI L^/Utll - ^ 

<Lt£ gu.tu.~J I t.lt<t>. 3 Ld. UL >u4 c lq.tJ b 

(» iit'fc JSU iLuALU ftuujJt <L>uujl (xtajia ^ JL>.I^Hj 
. I 4 I 4 ojuiJb JL»-I jj-i 

jl 3jlj J_Jl 3j—ljSJ I -Y 

|«J (jUl tbLa^LtoJl J^>b b5l»Jl ( _yi i 

t5"t tbbjjiLuoJl lgn»->- 

ij~£ iwa^L Ul> - « ) j<r.?. a ^^ wut i bii»Jf 

Jtsu ib^LLaJl j iLt^liijJl Lijl jji 1 — ulLS 2 iU^LcaJl b^L3Jl sJl&j SjJtuLbn oUjLiaJJl 

LguuuLb U t|» in>iTl ,_yJI 3lL>.ljJl tbbjjiLcoJ I j iLujJJI fUuvVl Auiil j tbLajJLta Jj ,^,-^.tl 

. Lgaa ^ jJi <Uj L ull b 5 l»Jl j 3^1 iA»Tl j»Lt*3.Vl <Jl4 <Luibj JjLuj ^ 

i3JLc.Lu.at «LuLu 4 T i£ll Lu^>L>. 

!(_yb La LgJU j£jij iSj-juS ,_yi>j .(j^LLaJl jl^sJJ A ibLJVl i trim ! j jjlxJj 

j»jai ja 2 £>>luii iu*»LJi 2 b£.LLaJi U 5 b*ji ljjl>. jai^ ^ iChemokines GLLjSj^j&I -t 

._ 1 .Lty. 4 J t t-ijjiLcalljl <aTt I j jJilSLi jLsJU 3 LujJJI ^LuuvVljl Ct b I gjs^a >>b Sj-tuS -il-UiLi 

iLaniMJi^UaJiji^Ji biUjujtiajjji Jbaji 3 bls j^*3 ilnterleukins oLLtS^a^Iuyt -lj 

abl ^ ^yALLaJl jl4»Jl SjLaLuu* ^LaVb |4uuu»Jl b5Ls»j jL»Jl cHr? Cy*J 

.<b£bjJl 4" 3;Pij 

gllujj-Ji ^>4 2 la>tu 3lc>o^ 4 ^ {Complements cj^USUlt jl GUaUJt jLLuIlu -_>. 

Jai»b (Jjjla Jui I 4 J 3jUwJI j»LuuvVl tlabjjl AxJ ,»jJLi Sjjjv^all LjbjjiLtaJl j-tajLb GLaJjjSf I j 

1^4.^313 4 1 uaj. 't* |»jJt b^Li. JjLLU L^ 1 jl>J L^jbjlbia ablilj 3 I tbL J o^t T uV I 




3l>i triiqti 3L>tajvi b^b»ifr>LUj ljLLu ijj_ji ijji 3 jla SjLtc j Interferon lj L^ I - 1 


b^bJJ 3 i«L>i*II 3LoJl bibJb tblja t-^ JuVl .t- .~i Jj .'^uua ,«/ « t_Ju ^ j_l£ , _&« .ljLuia t-uifb 



jtuj GUjJjl Jjvt iajjJ GUjJjVl £y» £jj ^bjl ^JLc Lgl>iJ ij JLXJ ^Jj-LflJb <_uaJ pj <U l m »»T I 

.(*au»jl jLuujVlj jbl£3JI jj» J_C*J I jk^JJ ifjJljj^ud Ll 

Antibodies 3-aL^JI 

GLLo^jCuVl jl ljIi I (A~ in oT t jl JUall iL I Jllpa „ ^4 ml tjb£^» 2 L> tu jVl jJJlS bj_uiSLJI glaxu t _ T b. jLv^j 

("-yi 'iLojJji gu_jSUJ I j pL*».Yi « ^ic. Js B 2 luLJi 2_lcLuji Lj^gji p>23& ., Antigens 

iit£j .: Zi M iii" moT I » l.gjlf jJAbj (jUJ I Ij lg-^.U„. 3 Ci LtSj^Jl Jsbjjl Jjjjla (ljLLo«IuV|) 

tiiLLJ ^upbJi ji ) Antibodies 3 pLaa*Vi i^Ln ‘iuCu C j^j .ai $a ^Uub pjaii pi .^l l o^luV i 

p-yi jr*. i-ujjJi ^ jL33J ^ * ijL$ (Ig Immunoglobulins SuaLuji 

pjkll bib- JjLlU ^ b^piSLtlb 3ba3JVb aLjU ^U Jl . ibLbJjv j 3 pirns* VI aj^ p $j±a Ccl>- 

_L>* 3 jj .Ig-t l c 0 .iAa~i ij L g ^ g Uj i£>i*V I g ba-uJ l 

i ^ gj jjl A m 4 > . LgJU 

IgG J IgM J IgD J IgE J IgA 

lS^Lu LojJjhB iLubll iLjjlfKiiltl bilsJl j 
pi ».y«v u p^33 3 j_o JjV GLuajIuVi 
LgJU 3L£p*>i4 (JS ..I)L£.^ 4 J>k) jjJjSUl 
iSsLaalt pLus*Vl ja JL>- Ij £_$j ^Qjy 

( 1 1 i.Vi a. <itl ji JLiJl aIj» ) jjaipwujVl 2Lubll bibJl ps.Lgj dUjUj iGLLouluVl jja jl>-I j g_pj jbaU 
plm-pVI ^bjj (Jjjla w *a. i£Ujj ,p.iy->Jl w ui 4 _ojJlTI ^jb.V I LjbaJ^Jlj idj^ijJl <LpJl GLblS^I gtaai 

■ aa^Ut j pJll ^gj^HA jjjb ( 3 



AA 


<b)bJl aLj^jlicll «.Lc^- Vl puLt 





^ tti i Y * J g -“ _*** jC^~' ‘"' 1 *J*JJ.*J*'?~ j*~ ^J 1 '** * iIj^aU (*Lm^.Vt 

. <Lt4j^LJl 2LuLJl l^vUjl (4 ajj ijLujy I lj IUjUiaII iljljl l^pJl 

fj* (>* fO. » > > « T l 

L7 taJ J tLLfjJa Ug > 4 (jLL^t .4—lJl-lJ Jj_cJI 

<jLAi_jj_>- VI £jl * ~<Vi j i3lL2a1I 
‘ 1 « j " _j i a | Li ^ j *\j j 

AajUj S UALlUjaS iiLtaJlj^xc 1^'J*. 1 1 J",M „.tl 
ilaLujV jVJiL^U ^wulS^j jLim (4,ia'fc <J£J j . 
jJlA tJSLiZ t i j ( ^ T JSliu) ^ o^ lo V I 
AaLulIJ . j~>* V jLjlA (4 lil>-»» jjjl^ftAI 

JiiiiJl A i »i~i iliajjlaJ i4t J 1 lAftTl I j ^ ls^-luVI <jAJ JJLslaII JaLiJjVl til jJL>- 

lLjLlJjI jjjjji jLlmJI (4 maJtj ^ ol-luVI Jyj -Uul4 la£jj» <jj$£j ^1 ilaLtJjVl I jjfc .^ULiftJl j 

Jv4 '~iH c Jl>JI L 4 I ijj»V jl i~i4 Jja j^JllI A 1^ n 1 Ji V J.JL U 1I ft Jl>JLi <1 -J«^tl |4 mgjt ^jAa ^a^lluV I 

.SjLaaJI j»LujvVl gtjsi jjt4>- ^ i — l^ jaAI j JSLuJl ujI^ Ajl al u l CuIaJI ftJj>Jlj l3jjia 3 jUaftJI (4 m^tl 
jjIaj) Aajluu-JI A 1 ml mU Aj^SLaJI SLuaaVi (jaiLa^-VI Ji SLu ij J^t>. jLAu ( 4 ms* JS jjl>iajj 

JaLiJjVl ,jA jycmftTl (jjySjAJ I ft J a>JI liilij ( jll .... ^yA.1 jaiJI LgASLii j .IgA I ijjl j /A-uLyaVl ^U»V| 
■'JJ ^A»kujl ^4 J ilt-Tj _■'••' H j 4 j_JllaA I ftJj>Jl till j ^ 3 J_L>iA g2l ^4 JL * LC Al l A ft T I (4 m->iTl J ^ . p yi ^AJ 

.3T>4 



2 A si .A^tl y>|„|, |) „>.Vt iSlJ^ 


JwU ilaLiJjVl JjOiJ Lft4 iSaJUaL* lIsLujI lgl2 lj U .L>» AA j V I U i aiaLiJjVl AajUj 5 Jl 1^4.11 ^LuuvVl 

^jl>. L i GL U ^ p yi J^a. l^LajIj 3j 1 j»LtujvVl 1^1 lj Lll»llu V I I j ^Lulv VI 

.3L4JOJI 3ulall 

: Neutralization : - > 

. IglaLuj lALajIj ljLuij^laAI jLloo laLajj-laJI 3L4jLa 4 ^ 3 J l.iAfttl ^LulvVI Lgj ^jaj AauIaj (4^1 ot 
* 4 ! -^"tvi ^ tgjLLftj I JUj lj lui j^-ulU A_l»-jL>JI AalIaVLi JsLlijVLi 3 aLalaJI ^LoavV 1 jjlj l£A13 |4aaj 






• H 

*il 


1 rtnijotl jjj ^jllaA 




114/ f t 


^ m 


j»Lua»Vl (jUi . c l .U c I j CjJl>~ ij[j. lg.ta>l J jULJl j] jLuLuV I a Lj^L>JI A-L.'u^: jj 

. LiLxj ua^liJl LgjULu ju/UUl j ^4 tjjjjfl A o>J I jJLaj 5 

: Agglutination OLaJVl jl) -Y 

IgM jLiwJl (Jx4 A N I I j»UuL>rVl J44 J 

(LjLouIuVl X4 JaLtJjVl jjil ^4 JUJUll (Jj2>i3 

ijja jjSLj LgJU JL>-I^Jl .aLa^Jt (iuu-->Jl Ja '\jj ^yJUJLij 
(jaii ^ic. J-*>o oJl L*« ljj ijSLxa 

1^4 V j 1,^,^ >ag| l^boo L*A n! 

♦ Or JS^) 3U+*hit 

: Precipitation I -Y 

i 2Lul jJl GLLo^ujVl ,_yB Sale uJjl><jj 
J>-L i £—4 j»Lui_»Vl JaLu-Jjt 
<>» ta-fl 

2LuI3 jjc al(A»tl (4 lo-xt I j (jaauluV I 
tilLjj diliA ij^S3j 

Phagocytes 3 u**lji UiteJi Jl. c. 

.( \ t J£j2<) 

: Lysis Jbs^t -t 

ComplementsGU^Ji^^i^oUjJjijGU^j^GUaauujVi j^SaLiMJi^ULvVi aboiludj 
.'<LyutLJt 2t-,„ij i l^JU Jgii>y^ l^j U_yL>w> "iLililj oLLo^IuVl iLaigl 

: Antitoxin Jliaj) -0 

<>ji& . 3al,i^»yi j»Lu»Vl j^jS3j L> JsLijjVIj 3aliA»tl ^LujvVI 

L^LyiJi iAfiLuj L«£ t $juia Jllajl i ^itaiutU 1^x4 J *- 1 Jj L 4 . 4 Ii. 4J I JaAjj LjLtSyall 

.( y 0 jsiui) 5u*xLJl U 5 *iJl J 4 I Cy* 





aUjLjJI <Lj^ 3 licit *Lt».Vl (<uLt 



* 9 

— cO 

^-uJI 

Ljiji 




^xaJl JjlLj 

❖ 

+ ^ ' 

9-^9 


SjLbA^JI ^.1 „^VI 
11 J jLslj 

A t 1 -V 4 A t 1 ... t 1-^, 11 

^ j^mJI J jaJl* JILjI ( \ 0) 




t ^uaLU JpSj ^aLmII jl^sJI J^jlj 

( Aaj.tr.aU j\ 4,^nira>«~»y I j-ia) <LuccdaJI iLcLUJl - 

. 1 4q inii ja Jjj “. ~*~i j (jjLalu j^ioJLJ L«^j| VI tjLa. n j^t L«gjl Jy* jJI ^uaLmJI j . a I tA ", T I jjAA 
4 >9»Vl (jALUJI j»ltV>tt ^tLUJl JjLaJl Jj iUuu'nt AA C ovn CjLJI JpSj Jjwlj (^caltaJJI jjiA& jA Aa-\j 
■ ~AjJa j^^JI GLolttlja J^UUl (4 iu-^U g.4iiitj I JLAj 

j) j-tc,) ^UiuyKtt ^L^LUll »Vji 

Natural (non-specific or innate) immunity 

<LljL>v4^ ^ AaJj+u AjI>i 1 4»U jjLQJLiJ ,(4,»4'>»Tl ^44>0 (jji\ A-l^l3.->JI (JjLujll AAJ ^ JHA (jA 

g$j JUa ^li^naWU j-l£. 4_uiL3jJI JjLujll aAAj .|Hn.>Jl Jjjo JjLso i_Uj^ (4 (n-fc (^1 jl 4 _»jjiLc 4 (^1 Ctn,ai j 

. GLLouluVl jl CdjjjiLt^JI (j4» ilhH 14 
t L«£ (^jjJLZU j A_4n,_4 tt-ttl iLcLUJl 

lLsLsh^JIj JjL»Jl 4 JI 4 (4.hl>JLj <t_4H,_4 tt-tt I Jjvl^>JI ^ ^L&JkJt .t-V^ -\ 

~Aua J^4?l iI>Ujt£JI jJU (J* JajJl I <LuuLu/VI ^ ^ j . Sjbt^J b bljjjJS jjJUgJl 4J^4>- j JjjJI j £_yojJl j 

.( 4 . M l » » t l J>»-J (>« 




I JL** 4JLa jULJI jl 43 1 Ijoi^l bi-uL4 LdJ La JSLt Lo 4 in ^^1* A^tna 4_u ij3 Aj.lI-'U joalbo i Jl I ^sI) ~i 

t-tual LobjjiLcaJI fq^aal CLcaa j_uL*J JLb-Jl ^t-wii ^1* 4o3 Ijjjl JJLsJI ajjJu i^jlll 3>*J' o' ^Jl abbaV b 

. ^>«Jl Aj>->L» 

.jaV 1 4^90 JXSJlJj £jLjjSLl«II Ja3 Jojlj j o 3VI l*jj4U 3 :U : ( Jj i V I ^»S) 

.LobjoSbaU 2U1 >>o j Ijo (jIla L$jV ibbjjSLiaJI jj» jjiaS I ^ojaj Jjt -j>* 

ibbjjibaJ I Aj ^Ifi J %jmrt't~tl Lol J -'-'tl J !■«■ jJjLlu iAjnUl 4 ttl Ojlj^*)L> .blot*)' - ^ 

J ijlaj 3j»»rt't"tl loI l>WI JJL* AjLbj tolJL*VI j»jj»3 (b * l>$Jl ja 4±>.l jJl iUjjJJI j»buL*.Vl j 

. £jL>- < _ y l I 3bj^A j»Lua*l j ibbjjiLca o^ 4JL*9 oUj dab**!' I JL* 

. LgJ 4-io -UJl ibLaojjYl fjsv») (jJI 3bLbVb »ibbjjiLtaU AXiLoll jl^aJI l _^bju :l_jIjlUI 

kibj^lSjj JUgJ I jl j£l j ^Qjb S-ajl^JI Ajlbj bjb» lu» :^j j ootjlj^l -j 

.j»UbJI JA 4-b.ljLjl ibbjj^LtaJI CijA OAUaJ i£JLjl (^>311 
£jSJ JjLu/j ^bj»b ^3 ’4jb jaa ! I loUjISJI LDiM U I Jl j*UajJl I JL* J^jlj £^L3bJt - T 

f UajJl I JL* i a,n>.j j . JLlaJl Jajou (jX * JLbJb (_,.■» t^i3 £>>■ JMb- jo .(4.uO>Jl Aj^ubi jjjb laa13j JjY I JabJl 
Lt*iQ>iil Abjv ^Ga A i<3na> i, a jo* (bblaftp jjj^ 3 (4 iii^tl ^ JL>«IujjO 4_3 j ( _ y Lj»lj |»Lbi 4jb AojLu jv* 

JuJLu iol£iJl tojJhMJ ublajJl j JL* IJUJj t lAjLttTlI jLUaI ibbjo^A-aJb 

oa*) o.^vi o^ t^^-s 6^. 3 jb* t inflammatory response ^l^Vb^Ul^lLuVl 

loLgUVI ija jjj -i^JJLsJl jl SjboVI A,j.uiL~t ^ jJl 4 >.m~lV I , d,n,r ^ >o3j AjbaV I jLSU J 

LoLtaS jl j3| L-L uil_> |^JU ^ I Ajya jjl <Li*jVl J JU4J iiu3» .AjbaV I a3 ya ^3 ibl 04 slUI (JaixJ OjJL>- 

bjbJi ja t ij^i i*jj-aj < _ sr !iri Histamine o-y»i"»L_L^yi 3 jL« L^«*i j*j toi^uyj 3 jJ>»ji ji^aJi j* 

ijA bajl JLjjo Jl obi l>JL*j L3bJL*l*n »l.<Au.tl (»JLll bjl»j \IilSt CC'lls JbjbaJI bjbJl Jla 4 ^a^aWUJl 
j*jj3 l^jJj bU j j 2ujjaJi3\ SjjjJI j>i JjljjbU Aoj^jJI ijl qjjlLJJ I j 3 j-JbaJI 2bj>ijJI 3U*jVl JbjUu 
tall 4j>>04?b bj-uSLc U 4XiL31lj 4 - i-j j L aJl 4-oLi^iS^I Jl ^bl jloJJ gamj LaS loI^UV I jLSU ^^3 <L>uujVl 
31 ^4? I 5jll>-jj 4J jLa l all abajuJl j^JLlI bjbJ ^uoo ^ojojJI 4o*jVl jljJL>. 4o jlbj 3 Jlojj l4oLoV I 
. lj b jo^4aI I j 4ooo*II |»Luj>.VI (_b3j 4 ojL>i 4 3 joo£JI 4 - t . a xL J I bjbJI JiU jtSj 
LoljjoySjojVl I - /S -*. ,„'iV I pU»a_A | jl ^14 til ,U^.t jl jOkT objSU JL3 »jOl54u/ UJ 43LoV b 

.(NK) ALjtulaJl 2LOL2TI bjbJlj 


*ir 


2ULa)l ab^jbcD «.Lc^.Vl (<il* 



(i^Aull jJ>) ( n) JSli 

s (2UluS>Iilt jt ^>^>t^Vt»tl) 4-cuu3Uil > LuLj 

Acquired (specific or adaptive immunity 

U& l_UjJJl (440*11 dai- JliL>.i U I jj 

JjLjjJI <j -4 ^.Loiltai lIIIjJ tjjWnnl LjM>J I <^3 lJJ\^ 

4-J L^Iut/V lj JjLa/jJl J-Lfc Jj J_yJ L51I I lIII ^ j*jUL> I ( ) 

J 5 U. ,>• (5Lua>iJi) 2 lua^ui jt 2 luu^suji 2laLWi (<ujj The immune response 2 l^luji 


t L*4 >j ^jAh, Jl 1 4q I^VK I j* jQli.1 jlU t,»g <£1 LdSLui j .~l ,^'*',A jjuuS\ 

S^UAot) ^LujvVLj <L dJL*Jt jl Ajt-dVtl <LdJL*Jt -1 
Humoral or antibody-mediated immunity 

lIIJ jSj .Ljlu/jj-taJl j Uj_u5LJt£) <Lo I ij l_u ISJ I j lj L L o C u V I Jua ^a ^LSjJLs ji-i7*>i1 

,~.i jt-^.ti ^ ^^ITi j ,S.al,^4.tl fLuo-YI 2Uaxuljj (' a»4ttlj Ujib) (4m->JI ^ 3.ajo.j^JI 


.JLJQfl 

L)M>JI U&jJLjL) t(4uoJI (j;UM (lAl^l < fo4 ) ^JOwtuI k _ T Ui ii«L9» fjJaj^A jjjlS JuiA - \ 

J\ - < jf j »if j » : »f"yi <LJL^ 4 _uLj AjjUuJ 2uL». (4m>itl ^a I ^_ l> o. uV I I A& (jIla SluLJI <LjjLo4jJLJI 

Jla 5L_ubll 5 L_jjU4JI A jl->Jl J&jju3 UjLiftJ . pt-l d' a l JL>> Ij j^ojjV t 


> rtmjgJl jjj *_)LLa4 



Jabjjj aL-ulUbf I ''^ .^".,.^tl A t->,,.lji 4 j lg...Vi Jj .r-il'i Lgjj£ LgJ ^j<a L-iJl 

- ?~J " 1 ** 1 (3— &I 3 — 111 4_b j SlaJ 4_uLJl 4— J j La-^U I L-j 51»JI ^ j jJ V4 ^jtujV I 


Major histocompatibility complex 

ibbjjjl > ^CjCVi j ^tauIuVl £^HjL> SjaaSlI A-mjlLJ I b^l>«ll j*j23 tCijijll ^jaaj ^ -Y 

<LJb (JJltaJ jVjIi J j-lJ Sja^SlI <Lc4JlLJ I bil»ill Ji»b *IJjvVl aj b Ja <J^J (<b iaj^i3Lua *IJ^I ^tl 

(MHC) <^>%JLLujl\ jj-l 

Lj^AiJJ ftLoJJI glam ^yjl MHC -ll J-4 ^-L>w u uVl Jabjjl <^y» £jUll (_<£^«ll l£ 113 Jt*J 

.(jjvjlsJl lg-*-t-«,,. ( _ y b t£l iSj-ui^l A-mjlL J I 



4 1 A< I tl I 4 tl-V I I »V 1 *t 

IUI 


utl *j J M 

SpLJI(W) JSCi 


^SUI 4 _UJlLJI A^JaJI (j^ajJU 

LjJiLb £tbj MMC 


MHC Jal ^11 1 qjlI i_jjj J513* ^ ^u jjVl I jb ^^b Tjj 3ac.Lu^1 I <LuQ 1I b5Ai*ll u3jjtu - V 

•S I 35ttaU tillj _L*j j»$2H 'g^g" 1 *** (Vbii i_t£j^ll IjlgJ JaU^j j«g> ^LmjlLJ I ibiaJl glam LJ b I 

oLLy>buVl l^a«lam ^^b <_b»3 ^lll B 4-uLJl bibJI tla-yoiab (*$23 GLuS^al^gul ■ *" iLUjJ j^j 

.MHC ^>«_uiiiUi ,3^1 ^lli qjlI i_jjj v4 2t- .•jj »ti 

2bml I _jj AgL>JLx4 Jjlj VI j j a . ujVl ^yb l&jjuj <jl Tjj 5juiLu.»1I <LuU 1I . ^Lta^aiia) 

.(MHC LjbjJ^* £» UatJj^ ^jibll LgjLub <yb Abjbj 2b«aLJI bibJl 

abjLaajl bib* ^tl <bL$ll I ^ J-jLau j a aaLaUt j j>l -,.y«Vl i lgl^<- ^U,t '. »ti ]{ 2 luLJI I jlu - i 

j* S jjuS tl»U«S £113 jz 1 Plasma cells 3u«j5Uti jljjl*ii j < Memory cells 3 ^Sii 3Lub 

ij £ I JLf I b^b» _ '-^ • ' j .^jJL*JI LJjlatU iJj->^»_3 ^JjLaaUl 4-t^.jVl ja& jjjG ^Itl 3 Jbaall ^LaaVl 


ila (auoJl <Lub (_b»j 131 j^jLaJl j^jtujV I tajaTg ^ (SJuu f * -Y * ) 4Jb^b 3 jl*I 

.IlxIjuu i_>L>wLu/Vl C)jS3 ^yJLUbj Al 3^Laa ULaa.1 jjJLi iLyaj^b b^l» ^ I J-jLa*J j (S mail 


^ULJI^U^jQtl *Ly>.VI(fllc 



Sjjjjt ,jjl iLwj^LJl U5UJI l^i»kui (jjJl SjLiwJl j»Lu»Vl Jj«aJ -0 
f*j2Z& Sj^uSJl A-mjlLJ I Lj^UJI litli jULj& <LU^»4Jl ljUjISJI glam <a7 i^ lj U -L> U ij V Li Jaijjj 

.( \ A J5Lui) jjjLu/i jl j»UI 3 JlxJ <UUsJl ajLA^UUij j iJuJl>- {y» ljL u lj^luVi j»UUtj 

j-y)JL) iUUSJl <U& Uj '4JLsl 3 j_U. <j$£3 iLcaj^LJl LgjjSj (jUl SjI U»T l ^LulvVIj 

Lj^I>«II '4 j m r i j_ui < _ 7 1 a SjjLS j-<£ 3-aLa^t 4->l,^a»yi U5l»Jl <_£* 4_ojJJl 

iAjJUJl Jj»l J j3\S3j ^ JLf I (jj/ ^1 „.•; V ^^3 ^yJLULjj U mi 3j-i_iSJl i— i > aj 

.1 4_uOJI 4 -jj L a.^.i.1? I UiUJl 4t-»,,.l i^j 4_ojJlTI Lj^UJI <> <UjUm ^33 4lL>JI 4 -Lfc 



(o^UiuJI =^Sfb) SJaJbJI apLJI ( U) JiLi 


B biLk <> -diU, 

Sj^liJl 


*(£>?■ 

MHC 


HliXJ 




^Lu^.1 cjLijJ^a 
Lijljil S jl ■ A a 


2 at->^ /„jtl Lj^litUj A^LL«ll j\ Aj^I^sJI iUiLc^Jl ~t_j 
:Cellular or cell-mediated immunity 

Cj^\ iS'i in I 2t-.,„ij 1 X 4_uQ 1I ^jjLiadll Lgj ,_^UI iU^LUJl 4-iLadU/Yl 

iSL^ac «. LUi <LuUi 2Ld» (JS iicL>- tCi L 'u A-iuhlJ ^LsduuV I ^jj\ l^Luaftl LJ lc. 

4J5Uj u^ii^wi «>jLfc ,y> J 2 jU dUjuij L^jLiJu 2u»UJi Receptors uMiWi ,>* Lc$j 

I^ij US iLjVl i>43 jSL+Jj .GLUaUuVl JL>.I Ij JaLiJjVl 

f*$2j Sj-uiJl 4 -mjlLJ I Lj^UJI jU ^yJI (GUij^Ull jl U^uSltll) jjlSJl jLlc - \ 

bU>jj-a S^txSUl 4 -mjlL J I UiUJl Jj»l4 #IJjvVl Ja UjJS |4^ 3j-JLka (jjl 4gc ^~i Aa5UjIj 

^dau ^yJl MHC Jl ^ L > LL ijV I lULujI £y» gjLJl lj£j* 3\ fJ2uuu JUj jLxj . MHC mAT I ,Jil ^Ul 


^yU 4uJaj£. p~J l?* U5UJJ ^jiUtl «Uij»II 




2b2U(l Lj5L*JI -Y 

J-C4H3 - Tjj 3 Ac. bu. 4 l l 
LJ ic. C 1)4 J, Ifl'ug+Tl JJCVJJ 

jV> g3Ull i_*£>4lb - Lgjbu£ 

MHC Jl £4 JjjjwujVI Jabjjl 

bibJl rdzLLu J^L aJ i^jLlI 

,JjUa23 UjLlc 3>_i_iS0l A-l^jlL J I 

I I A& £4 CD4 l$l lid," H>4j 

3_i_jL2Jt Lj 5L>JI j*9_2_3 (4-b 

b^bJl w *~ ' ' 2 LuLujj_JI Jl^jl ^iUab 20a0bL4ll I J J 3 LLcLui^Jt 

2 1-» ;;. ' ^ 1 1 Tjj SacLuuuII 2luU 1I b^bJl ^y> 205bu (4 ub-tO Lgj Cdaj3jl 3 acLuu41i 2luG1I 

.(4 i,i>->»U 2Lub 131 (3 jLuJI ^.c>i .u jV I < _ 7 1 a l j&jjuJJ fJl I ^ 20j>b 3 JL4I w * • "' 3>£l3 Tjj b5b*j 

(JjS I LjLt-tSj) ijiutt ljLLu ijj_i fjj* g ) jji 3 Ac. j!>3L> ‘ ^ti Tjj SjUiIii^TI 2luG 1I b^bJl f»$23 1*5 

(<j 1a Ja»3 

-Sjccc jIAcb 2bbaVl jlSU ^1 SjauSOI 2Ll 4*LJI b^bJl <_; A>- • 
SbLulIj 203L2JI 2Lul21l iUjLa.^i.Ul b^bJl I ^lj_j V I j SjaaSOI 2Lt4*Lill b^bJl Oabclj • 

.2UaliJlj 2U>13JI 2lcLUJl ^T0aA£O3 ^^Ulbj <(B) 2bjLll bibJl OllOSj (T(-;) 
ji 2bjlia > u0l bibJtS 2U*c0all jjlL (4-uuaOt b5U 2U^l^J (NK) 20*^0*11 203 Ul I bibJl 1*jl2u3 • 

.2b» jWl bbuLSlb 2blWl bibJl 

<jJb i^U,,. ^ic CD8 J i3~(ii4tl 3t-» -„ij i T c 2bLull ji 20312(1 2Lul31l b^bJl >_3>si23 -T 

ipMi&JI Ja»a 3 ^211 ibbjjib^Jt GLu^kpji jS (4uc>iH ^ 2bmji CulS »tj mi 2bu>*ll ^LuuvVl 

eLAc 1 .‘I'**".* r*>23 Lgjb b^bJl J>AA Jaj-i >3 bJLbb 4 L^aIc (jAaCJ j 2bjlbj^ull bibOl ji 

^y4-ui-J ^wOL4 1 ( ^b-4 Ablbj^uJl b^bOl jl c_)Jj^Lc«ll) (4 mgQt 0(03 

2 bjU 4 oJ ji > 31 j t ( performing protein I Perforin j-uJl 

. L$3>4j 2LJL3JI 3l>j ‘"‘j~ (>ll L444 2l> 1, 1^14(1 bibJl 31 jj ^ 2 LLul4 u L'u > QaA23 




20)001 2b^jl30J *Lc>.Vl jolt 


a^v 


s 



: 2LjL^Lu/VI 

JitimoTl 2t->,..i (T§) At-tj.~1.4T I A-uLUl lUu ijj .iLujJJI uL u » u ! i jVI ^JLa 4 LiAa.Tl {±jL> j\ jl*j 

I jlA La J. a>i_A iULuTlj SjlcLui^TI 2 LuQTI UiliJlj SLwjiLJl UiLiJl £» ^Ic. CD8 

j) ^aLmTI AjLsLLiiiYI CuS 3 j] it-iiiYi 4 _ y HT I Lymphokins GLuSj.rt14.4Ul GLLjjjjj jl IjAj JaLujVl 

£y* jju£ 1 \ Gj* GUj tSj 5 aLGaJl j»Lut»Vl ^LGI (B) <LuLJl uafljlij lIUjUj , LgLt— >n~t 

GTLLA (Jifi Ctp* .<Ljjl.rt.4_4U I * 1 .AfVi ^ ijjZ&ii 1 ^ till fjSl j At-^UTl AuLuJl j 0JL1.L1.44TI A-uLUl Lj^liJl 

.2l*.L»»Tl JLlg AJbl4« ^fjJLg iL>i^LSUT 5Uf« 



1 rt (II j-Jl jjj £_)Lt£M 






' 





i 

? liLoA i-£jju Jjfc . AjLo* Jl jla iLub ajj» A_i tjbajV Ajb .A_<_ua>Jl Jia JwUta La i_>baJ LajLLc 

: ( j T CLL>»j^ tjJLso jjAj I ilvgj SaUU <_uu3£l AjV 

2LrfjVl 2Lt£,LLai SbbtlwV! j^jVI ilb. >41 
Primary immune response 

till 3 ull^u T uV i-t - 4>»>iiit't A_uQJlj 4-uLJl b^bJl <jb . IJLiJLv L b jaa LbLS (j^LLoJI jL^>JI LajLb. 

A_». L>- ^ Ajjl fia iltl b^bJl i)j^ . Ubj ^jJuuuJ I JL£j . A_Aa. (_,, iA2,~t ^l9> Aao^-L^oJ j o* 9 I ojLSUl 


in 1 jjS (*LjI a ij. »><* ^Jl A ma-C (>u U ^jJLlujlj A-J^VI AjI^umVI opi JiU III a ■ ?»/» I .A." < ^ CtSjll ^1 
j^bjj jLmaiVl AjliuI j i^jJLaJI ^uioj j\ 0 & 4 A £<2jJ' I A& a Lb) .A-uOJlj A_uLJl b^bJl <jA AavCuI ^aa^l 

-0^>*H O^'j^' 

4_ac.LL 4' ^jbtlu/Vl :4_u0ll <lL>>4' 
Secondary immune response 

IJL9> Ajljjai o^SLj AjaLLoJI Aj L>i1L-j V ' jUa . ^ws^j-oaA I LSU ' JlU 3 ^uAAj A_u LA 3 ja ijJsl I JlU 3 » i j i^>i La 1 3 1 
.0*3>aJl L ya\ l>ci j^bj o' J^a o^J- 4 ^' 6-*^' l&b (tCu La LH£ <^311 iLvjAll 

0& 'A_Tj)_i_<_u-g-? I Lj^LhiJl ■ ‘*0 ■» ' j 

bibo JbjjQJl Aaa.L 1*JI 3bbCb,Vl 
t Memory cells 3 j_si:ui 

^jS 1 bLb^wbjVl j£ LjLajAxa o>So 
•tyoaUJl t^a (jcLUtl LgJjL» 

b 5Li» o_a J-S LJ ic. 

3 ij_Sl aJl U5b*.j 3UbL Jl 3 o_Sl jl_tl 
Sj^ljdl biL>- o^ o^jJJ I MSj .A-uOJI 
Labi VI o^H»J V A-uGJl b^bJl j AjjLJI b^bJl o' o^ 9 * && > A-J jVI SLjaLLoJ' AjLsCLuiVI « Lbl o^£3j 
•O^sJl J^b JavVI LgJ jCLoa JL 2 ji oaLuJI Ljl^utg o^tub Sj^liliJl b 5 Li» oj-3 *3 J ijJLxa 
j^3 0 ^>a^' o- 1 ^!' allA jJ 3^S' AA' b^L» i_(j - >i"i(i‘t i o^>A-aAl ojLSCII o^aj ta AjjlaJl A^jLjaoJl # Lbt 
3 jbiaJl |»LtuavVl oA AjAjJI ^Qjl jjjouJl Lgblauj JA- |aj>Cbj LsiJj^a ^Lua2jVl ^yia S JuJji I Aj 

Oj -- * 4 Ctij J5L>- 2 U. ».*<tl A_ubll b^bJl >a JUJLsJl j 




aLaLxfl Ao *Law VI (<uLt 



. ljOLuJI ijt iUiUbJI 2Lll«i jj» - \ 


olj^LjUl <jjj£ J - J i_uuujJ -£ tbVj) tjrttl ^Ujl -i_J (jjtrttl ^jS3 -t 

. AA U o^Jl La T <LuQJl b^LaJl <L>^ JL>Jl <Ljj L a . » - i .U I b^L»JI ^uaj («Ib - Y 

jbjjJLII -J Jibuti -£ SjLiJl -i_i i»liajdl f Lib -1 

^ ^ ■•-»*" j B <LuLJI b5l»Jl jJbaJ -V 

jOjjITI -J Jibuti ^UasJl ^Lsb -l_> SjLsJl -t 

<^A j»JLfl ^ JLv^j <^1 5UjLi4jJLJl biliJl 

T 5LjjLUI biliJl -lj B 5bjbJl biLiJl -t 

fJ-LUJ U - J 2-utuiall 2 LIj Lall b^L»JI -£ 

ilc. I * Lie. VI j b^bJ) |«a»L$j ^^Ul b5L»Jl - t 

iULoJl T 2LbQH biLiJl -u 3JLC.1WI T 2bjQJl b^LiJl -1 

jJ^Lu/ b - J T <Lubll b^bJl -£ 

SbjjiJt f^LujvVl j bbj^SLwJl f L &3\ a SjlLSJI Lg) b^bJl -0 


2 bjjVl SJLjJLc cli 3 ii_Jl j»JLll b 5 b» -i_j 


3 >^531 5U**Lll bibbl -i 


U^M> - J SljoJl 3kJLp»J sbajjJl j»jj| bib* -£ 

* L<jJ <Jlc. Y {jit 

ij-b-abllj jjiAuJb cjbjJl bibJ ■ ■ 

(jiajJU JulAjOjH Jil>- ijj) Jb. JL) tjljjjJ I (iti'xtl ‘"'I ■ j — 3 jjL»<«}I '4jo ;m'ljLJI biL»Jl ijj» JLU-i ® 

<Lu3 tjLuLSfl ji gt-wtf I 

ljV j,bd,tl t JiU 4.4 lm GbS Ljb LlUI ^yxt.sjjjx J ® 




(_b^ IjjJ i-ix b ■ 

Z)bjjiLt*Jl ,jJb c bail I Jjlj - 3 U .'; »ti X iLbbll biL>«Jl ^IjLaI JLjJj * 




■ 


si 

I L 


#r 


*• fcltL V* 


* 




J / 




ljLu/jj-uiJLj 4Lal ua»Tl b^liJl *1)1 jlj^l Jl Jj-J 


SjLo^JI i»Lu»>Vl gljii 4 JL*j * 


iLuttdaJI 2 LaLU 1I £jjjl >4 *_)UUl j gj^jdl J-UJU ■ 
3jL>.I j 3>« VI jLujVI <_)Laj V ■ 

t-ijjilc^Jb 4-1 1 ir-i<iTl 4U>mt*ll fjJaAJ ljLuII ifi2j ® 

? 2LJ0JI GVbsJl ^ & JbsJ liU Y<J4/ 

(«4l*»Jl (jJI >4*4 (^O^uul 4,>»t->m 5bb* i_ijj5Lm - \ 


LjLuij^LaMj '4-i I ir-ioTl b^bJl £y» Ciljjj-j^jojVI -0 

t t<J4i 

(jLtujV I >3 jLliiaK^tl iLcLbll j 4 j«j .tit I 4^.LL«1I - \ 
CiLjLLJI ^ ’&jL>\jL+j&jjuJ\ ^LcLbJIj 4-u_*£ >UI itcLUJl -Y 

T 5LjjCJI biliJlj B iLubll biliJl -T 

~4Wl 2 loOJI biliJlj 2ULuII 3bjUJl bibJl -t 


£)Lu3\ fjJt f . >»■ (Ji >3 jtafl bijJL*. - Y 


4ULu bjJSLu CibLbJl 4 jLoI -Y' 


(jLubVI >4iu>444j I >>4 >3 j I >31 <>a2j - 1 


GLuSfcJ jJjVlj *jU-;£> 44£JI -o 


Ljijj>-43 >2jVl j iI)L»4l U Jl -1 


2b$jbJI jLaLmIIj 4-J jVI ILcLUJI -V 


Jyi JSb b - w w 


^jjLa^dJl _ui*!i -Y' 


lj lj>Lu>J I - Y ljLuJI SLuLm^jS^uII A^Lbll - Y 


GLuSj^jSJI - n 3>u£H 5LC4»UI biteJl -o 


ULbOIl biliJl -i 


ol^UVb 2bl>Jb,Vl 


>Z)L»4l b Jl 4 1 ii>l hi - A 


Gljj>j^>ijVl -V 



<ULsJl <L)^jLilJ *Lc>.Vl (ttLt 


-r 


-Y 



* Cy* ,jisu jSii 

^Llu^^uII 3 JLxll -\ 

^^WuaJl -"\ ri,__ 4 n,__ 4 _>,t->Tl 2 lO L 21 1 Lj^laJl -Q jjbjij-i 

; j_^jVI L-t^vi J&afl I _L2> £L>Jajj ^JjIrtoT) JSLluJI 



9 4l .Ai»ti nuuj»Jl i \a 

9 .iLiwJl (1UU4>JI J j^kUjVl -UUL4 ijjSui) ^ojS -0 

t£ib iLcLi* <L>Lal wLaL^Vl ^belluVl A jm 

5 iLul^UVl rijL^lu/Vl <ji3 ^-44l.~i,»4^Tl U - t 

9 2Lul^UVl 2uL><l4uVl ^ c li<a._4._J I bits* jj» <> 4 >S£i SuLabiul SrijLah U - lj 

? ^i>l>4Vb^L4^Vt Jyri .sJjv 

jLu3Vl ^ JjVl Jjt .^-v JX*3 ^UirjjiKtt <^LUJt JjLuj ^Atu Y 

oLu^Swcrillb i \ *> f. ljLcJI j <LdSLujJl lj) I_^-JlJI Y Y^jj/ 

|0 .. JLujVI ^^3 A^LLrill ^yS UlA Lrijdj - 1 \ Y<jj/ 

l<> fi4 i >t) Aj l ri ^v ^yS <• 1 , A^- Vi aji& ^y» JS j 


' 


\ 


i*:« 


’flfTSt ‘ » 




> rtmj-Jl jjj 


■Vi 




,^/5t 


Si \ 7 ic ^ (I) GljLcJl iL)G£ y jJL> guaj 

i_uSjJ (o) 

AllQjfcqJt eLa^cJl LjM>. > t^yjj 

jjLsmJ' j^Lu^Vl Qua 

iaLtJ)Vl i^LtSj uLluu ^Ic. Lj^GeJl J^jJLjLi lJuS > rt<^> 

<5l^j 


> . Y 


^ULJI^U^jlUl *Lc>.Vl (<uLt 


^LJ! yUl 


d 




>r"l £7 1 1 


') 


4-plj^ll ljUjLuJIj DNA iJjjjJI (jAt&II 


& 



ijt ^^ic, tj^La t-JUaJI jjl (j*jlL) Ji^rttl lIXA <UL$j ^ 
SjU^ > X 4^ *Uixft ■ 

DNA L-t-SjJ ufl jjiHj ■ 

2Lllu-*JLj Is 2Ll«AIj DNA t^i^LaJ iLui.tS u*jj£a ■ 

DNA l_J (_ cjS >j ^ ■ 

AafAtAlj 

SljJUl Ljljrtjrt-vg ljLJjI ^^3 DNA 3i>^' g-IUTuaj 
IJ_p> JjllLJ AkulSb (cb cJuSj DNA J J-ctlu ■ 
.SI^JlMj I jjJlus 

.^JLoeJ t ,J I ^-lSj3 J^jJuU ■ 
Ci\jjala3\ JZjjl . a ■ 

. L^eJl £lj Aj%Utt oLuul t ■ 




(jUl - 3 a ijJl*)I <L>ua l »)l iLsxcctl J&JU i^jjl U t 3 Lot) I JA 4 -luLuiVI <U3luiVI c pju) jij L^ca <_y» 


Lg^ic JAlaa 2L3 jj>*)I 3jLa.ua) I ^ (tiSoLLi <^3)1 iLpljytl 33U$lx«)l 33lJL>.jj . iLplj^)! 33U$lxfl)l ^ JLvyj 


t^hVaJ JA ( £ilajMijAjj£3\ ) 33Lj iufl)l Jiofl,'>~i A_ji>JI fLucfljl flUil Ajl eUld JLvj JLfltj 

A_c13h)I ^ 3 Ayo-y*) I 33LdLuo)l a_ui ^uJij |>1 ...y»vi ja 3limlj A-cli* J£) <LjLgJi)l ^ Jcpo w .3v» itl 
L^iaSjJ Jo- JU 33LJLuo)l Jl VI i A_p I jy) I 33U^Lt*)l J^oo ( _ y H) I 33LJLu<a)l ji JjLj L 44 t^UltraVI 

5 A_p Ijy) I 33U$isL*)l J 4 O 1 J U^-U ^La 33 LLJ jj_JI j 1)NA Uci J|j»>j‘)j JLlS yJ 
33LLo jj_t)l Jl uajyjwJI j-a Jt£_j . "cUiyJLU 3j-JS ljUjJLm 3 y>J Lgjl jLjV 33LLcoJl Jl jtcol y)l J^aj 
yoLao-Vl a Juh x^oLu j lA L ot-a LLLcai I T * L^tS j35 <yii Jo-jlj Ca> AajJcX*)I 33l3oJoJl J-a iLcyaoia 
t-c-iS yj i-? a Jo»Aj LaLLu A-fl. U3 >mJl A-LLcj j>-JI 33LlS yall J-a A) V I a jlc 0 ^v»3T A3Lj L3ca Jyloj AyLca V I 
33UjJLit»)l J^oo ,_y)l u* 33LLu jj_JI Jl yaVl J jl * UJL*)I I lIU 3l) j tJaSS 33 1 JlujuJSjm £JjS DNA 

^31)1 yfc DNA Jl jaojl 33 jo- tfllalaVl l3i& Ltao- ,_yoL*)l JjJa)l J» 33 LLLcxjj V I ^ 4jl VI i A_p lj_j) I 
LuV I ^LuIjJLj flL«JU)l |»Lja (j}{ i^fll <Lpljy)l 3flL*)l jA DNA Jl -.a L33iS I j < 4_jljy)i 33UjJLit*)l Jaoo 
jLa»i yij (Molecular Biology) 2 lujJoJi i ^i 3 aLc a_3Lc jjUoj ^3x)ij a3> i _>jD 



AA cm Vl aJLA Jia ^yld AaIo*VI j . ^J3cc c) I ^yi-iOt) I Alj^i J_i_J laid t^jLmJ cl)LL& J La JlL) 3 ^4 a 9 j, m itl J-4 


. 33LLoJl |Xml 


. I JLv a j_yS yojj j»jlfl3j i^3a)I j (xU)l ^a A- 1 jjl>JI 33VL>«c)I 



t.e 

1 




M 


1 3 jUJI DNA ji Jla 2a iVl 


(Bacterial Transformation): 


(oKsJI jl£ joa* \ ^ T A j»Lc j-u jj-Jl j^« ojSJ3 oLLoJI j) jLuuil dull j-ul> j-Jj Jj) j^la 

litfljjjv t£>»i JL2j olgUVI 2Li_lm.»T I Lj^-CSLJl (jjijJLj (Griffith) Cuujaj. 

t I 4^j o3-* >!• % t Uj-»ISLJI j^ {jjLAjj Ujl^lLul 4 ( \ jSLc) jl jTall AjjLso 

. jL>JI ijJl oLgUVI jl jCall lj^4 u3 1 iJIjj t (S) 2CLt«^ 2U%lu - 

. Lgj^a i_M.»j Vj ijJl oLgUVlj j I jCaJl 2LjLoI ^ I ijij3 t (R) 2CLuw 4J^lu/ - 
jl j* ,j3> JLui L«JLu .Cu 1*3 (S) Uj-CSLu jl j_la jjia* _L*j ClJj j^ jiSLj JLA j 


. Cl«j pte (R) b^uSLu 

. jl IjJLaJI Cc«j 3jl I j^>JLj Lglla ij-tu/ (jZS I (S) Ljj -C S L li jl jCaJ I j^» 2 Lgj*j>% 4 Cda-*- ® 

iCaj>*. 2U>JI (R) £« (S) Uj-CSLu jl IjCaJl j^» Ci ia> UjLLaj® 

c ya>i' a l il...,i l fcj i jl jTall ^>2>aJ tjj_a 

(S) Ljj-CSj L$j JLvj 2LLcai jljTaJI 

3aLUl jl Ctfljjjv £udul . <Lo» 

JL3 (S) Uj-CSLJLj Aj^LaJl <Lp lj_jl I 
(R) Uj-CiSLJI J_s»la (jJI Cl... a, Til 

f_j_Jl j* 2CLyk4 Ljj^CSj ^jJI j 

(«UkI 3 j^LtaJl ajLA ^ic. J I ui (S) 
ut j •■■ *' |«aj (^j-cslji j^>cji) 
j^» 4—C3 Ij^J I 3iU-II J1233I 

(R) Lj>CiSLj ^yJI (S) Ijj-CSj 

JJ-* j-« aj5Lj>jj iij-^1 jSU3 0-9j 
Ciiim 1 J?>TiSLJl J^sCll 3aU 

2a Miu ^Jl 2LLc«dl j_tc. Ljj-CSj J^>j 
jjlso JLtc.j 2 CLc4^JI (S) Ljj-uSOJI 
DNA. j^ j^SCj l^ji JLvj SiUJl a'AJb 



l>y>^ ( ^ ) J5Li 


iULsai aU^jLUJ *Lc>. Vl 


M 


IM 




- A) iluo (jolbJl DNA CudH«l A3 d-i j-CSL.i1 \ uViLull j I b^- AjijLuJl jtjQJJl jjxih jj 

LgJU jjj I b^ I Uj_uSLJl (j-»M — »A. bj.OSLJI jAA CuluuS I j - <jVl ^u>- lu&jjjb* j^la CJljU ^Sjjlaj AU jj 


.^LuSf I b! <_l23jl A3 <2Ll iS" < u»TI bj-iaSLc U ^jjAjSLA I I A3 o' AU j b 4 j 1 DNA 

DNA b» *>>Ji b< 0 " 1 -"' 2l£' jb' 3 jWi >4 DNA o' b* b' b*' j- 4 ^' Jj' b >P' a^j 

I A3 Clumj (jUl (j* bH jj_JI b 4 3Lc«£ Aj ujlS AUaI j 1 3jL2AJl b 4 bLS jA3 b a jSL* b Jjj>AJI lou jgAll 

• J>*^' 

: 2 Ua/bJ! 

iblS iLdsb DNA f-Sj^ b^ SjAliJl AJ («jjjl ^yalsCA/l j ■ ?■»."<! U jlul Ajjj>> 31I <>A3 Cuj3.i 

GLS>4i Jla ji>}j v AjS Vi (Deoxyribonuclease) jjSjajjajj ^St <<u>iVi iaa 

2bi»c ■". ^ «j3 |^jJjVl IA$j <Ui3"'< it I 2U».*.ti 3 jL*JI CAa^a IajAa Ajl jl>-j AaJj 1 RNA j? AAAj jj-At 

. iLplj^II 3 jL*1I ^3 DNA o' ASJo Lj» J 33 AJI 

(Bacteriophages): L^aaSLJI uUiV - Y 

IajjuSLA I AL*3V b^ Cujjj .1 (jUI ljLuiIjjJI b 4 b^ AAjIj^JI 3 jUII ^3 DNA o' ol£>>I AJIA3 j 

o>S 3 j Ljjbuli 4 aa b ^ jbAiui ^aJi ^laji b' AU 3 bb b 4 6 ^ a 3 j 1 ( ji ^*cMt Phage £l£) 

(jUl Ajj_ASLJi AAL>JLj J -^"' ^bJl bjjdl AubU bi^ aA«jj Aj bbjL>^ uailA j DNA b 4 

A_kL>Jl jj>t2tjj Ajj_ASLJI A_cbJb ^yujj-bJl JLajI b 4 ■3Aj3 - 3 V" T b' £>. Aju Ajl tA •»• A3j 1 1^43-Lgj 
"Aaja^a jl) U 3 :U b' ^Aa\ ^Jl b*J • b?j£-tfl b*3SU i.UJLa> l • • ^>. I4I4 jjboj . Ajj_ASLJI 

. (jj/ ujLLoj ^ykl b^>b "Ajj_ASLJI A T JJ>Jt (jj/ b 4 SjjA ( jl ja 

a Lb ^ 3jLa Jj»JUV ^ All ( AstJ bj-b/ L 4 S ) AjjSjJ Jj»Aj DNA o' JJJL 4 J' b»J 

.DNA t-t-iSjA ^ Jj^AjV ^AJI j CcJj-iSII AjjSjJ (_y 3 Jj^Aj A 3 bH J> jJI o' bS . bH J> jJI 
iiu^. ( Y JSjS) 2 ul* 5 u>>b #1 >*.1 (^3 2t2aA>Ji «ji*(Chase) j/ua j j (Hershy) b 4 Jilu/i aIj 
!.-><» in (A3 Coj_tSlb w ' b^JLH^' (At3jJJ jjimjiJlj i ^ 7 jj ^ j^/AJ I DNA LaLd 

b»|j b J 4 uaJI Caj_iS 1 I j ji^Jl jjAlujAAI b 4 cJ^ b- ‘ t Ul 3 j bjbSUl (jj/ jjbill lAgl 

b! A3 LujAJ ^jXuJj-iAI* DNA (JS o' AjjJ>k^l t>A3 ^A)Qj bjb®' A3j 1 Ajj-ui-^' bibJ* 

DNA o' (S' ■/•V' b 4 ij3l VI Lj^u ^ 1 b! bH Jb O 4 J->-Aj b lA3b • Ajj-b-^' 3Ld»Jl b*»lj 

. 3ajA»- jjLu/jj_3 « Lu b! Ign^i vjj Ajj-b -^ 1 3Ld»Jl b! J->-aj ^aJI 53 



1 rt hi bjJ' jjj jjIIaa 





lIUj JaVI GLLoJI ij I jA ^LaJl (jIia CujjvI (jUl i_»jL>oJlj ijj-uSLJ I J^aiIII ljjLso ^LLlluiVIj 

DNA. ijjSui3 - ^laii j ijJi tjigiuvi Lj^uSLo 

: jA^Ufl L^Ja C uj^vl <_,3J I <Lo*Jl ljOIiLSUI < _ 7 1aGL»Cl!lluiVI ai>ul, lj Lul i^vV 

9DNA <>c. 3 IjLuc. GLLoJl JS JA 

o'\ Cu3 Jj tjff jj DNA J3 *JLjV tZ)Lufjj_uJI (jAwn JLJUa jV ^jJLJLs Jl^iuJI I JIA ,jA 4_i L>* V I j 

Igjl lu* SjlaLSJI jA jJu3 jl^QILi GLu/jj-uJI a jl£ ji VI t GLujj-uJI 6JIA iLplj^Jl SjUJI ^A RNA 



iloLaJl <Lj^jlicll «.Lca-VI (<uLt 



DNA b' JSij jV I i^l>- CujjvI ^jS I SjLjjIxJI ljLu/IjjiJI « jub i SLpJl b- 4 tj. j-»,ua UJjv ijjS3 


.Luj23 SLpJl JSJ iLp lp$l I 3 aL*JI 

« b^l^DNA2Lc*S- r 

^ DNA <Lc«S (jjLtS _Cut2 31 ijJitl uL3j 3> A_blp$Jl Sibil DNA b* ub. >>-i <JjJj l£1LL& 

2Lm£ ^/Ll 3 JLb. UJLu i SLjjLmIU L^jl jl>> j ( ^L>. -ill Jb* ) (jjlSI 5UJLiL>Jl b5l»Jl h- 4 A-i. U ava pl^jl 

. SLjjLuilU^ft Lgjl jl>-j b^bJl jjikiij ^ j j_J I 

JLv j i ,_y>Jl (jjlSUl pu-i.'J ( ^LiLaVl ) <LubL>Jl b^bJl j 4-j.Uu.->Jt b^t>Jl ^ DNA 2 Lm£ <bjLaa JLbj 

JbAboJl b5b*Jl^3i>»>*Jl DNAJLwSu^j JjUj ( £ Ul 4V| ) SLj^oJl bibJl <>£ DNAiL^So' 

‘ ^jk ^■-i.Ly.a JS ji t-iao I jJ tluj^ gj“ ta ^»jSJu» ^uuu A L»iJ I b^ LuJLj JUJL>Jl a jbll b! £ua> j 

L«Jbj (JS ^2 , ^^l,^.~~„. A_plp$Jl Sibil j\& VI j A-J Vii>>Jl A-ilbll Sijjv^ll A_plp$ll ljUjJUwJI 
(VLJ GLLujpjll bl^ t5>a»s ^4>. ijj*j A-pljJ 3ib£ l ^4J jp_Jl o' tr“-y b* orf2jl>^' t 4 'iA JjaSiV 

. bibJl ^ ^ual j JSlmj bib DNA ijjSj) bbu 1 bibJl Ja»ti ^ LgjUu Sibl j L£ojl& 


DNA luSjJ 


ljUjJLsmJI J^>ij DNA o' jLubV u2aS3 <b^2 Alii bib* ^.cual ^bJl <jj2Sl j^a OLlLuu^JI JjI jl ALb 
DNA 1 — o SqJ t _ T b i_2jjcill Aj jL>v) ^2 o^a-bll o^ JUJbtll JjLuijl j I A-tLSJb A-uabJl A_plp$ll 

(jDl A_»lL*ll tbUjJb*!! jbbVl ^^2 jb>b o' AjV DNA i—Lj&juJ £A ij Sj . Al £i^«j xbjj 

t LJjbbll 0- 4 AJJbJl o^ .'Vti'i i'll 

(jiub^- o^bu i tblj^SU Ab^b o^ SjLu^bS^oj JS i_iSjbj J 1 C»\Juii^AiSjju3\ £y» DNA ijjSJj) - \ 
^Jt 4 -l-'i Abajl J-1 Aia.u ^ b)Liu,^aJl (DNA) Gl JLu^tlS Ajb. ^2 (deOXyribOSe) 

A 1 0 Lab Alajl j-i Ja >J qJ AjujVI 3 L>Jba> jjILLUt J^l^bJl b^ 4 3 jl>-Ijj jiT.gJI ^^2 3Luu«l»Jl b>^>SUl 3jj_> 
bJAL^j-uJl ibUruib) JLa>l 05^ AL2 j Lb-o> jjb-uJl 3 AA.L31I j 1 jiltuJl ^^2 ^ jVl 3j bj 

GL23A« jlvi ji i(C) Cytosine J' (T)Thymine b* 4 ^ 3jL>.iyi 2 l3L>Ji ^3 Pyrimidine 

(G)Guanine. brf 4 '^ j' (A)Adenineb^bJ' ^ b-A^* 1 j3 Purine o^jl^' 
AJLal^Jl tbLauijbtl 2l£,j^>v» b^2 DNA daj jJu ^ p- 1 ** JI l3 I JLo^jIS^jJJ I Ja <JpJ UjLl£ - T 


p5Ltu (_y2 r j^2j o5^L>^' 4 JA J- 4 A i <i » Lub Atajlpj Ja <J qJ LjlJbJjolS JL>-I jSLuj ^^2 0 fOj p>^>^-" 3j A j 



jSujj jSdfc 4dU jllaj dLaujiillj jSLud I Adi JjLijj ^yjJI UajjdJlj ( V' jSLii) Adldl 3 JLojdSjdJ i 
(QJ&j jjjjSUl 3jjb 21a <J^a 22dla uUu^ 4iLj^a^4 4_i JL»- jj 4j! <>r lx«J JiLdU j^jd jSd^ll IdAj . j)Liu/j3 
r (*3j jjjjSUl 3jj_i 21a OH j^uuSjjJLid 4cj^a«aj 4_i LjL^j i^JL>.l jLLc ^yu/UaJl jiLtull ^ o 
j» JL>-I j t_uL>- jj_b L$jl3 jaJLwj^ull ij jajjjull juit j3 Ul i ijja*Vl 2jlgjll JLd. ^yiu bad I jSjuii I ^ 

.lj Ulu jii jSjui jlbd 

i£j 2 a « j u^TI dlUl LjjLu^ jdu.aVl <J 7 1 ^ 4 ajd>i*ll blJLujdSjdill jjLa jjSd DNA dldjjjv j£ ^ - r 

i^Lz. o dim 2 ujLul« 03 S 3 jbijaJi <j 7 i^ 2 jj 2 »nii dijLujdSjdiii < j^mi ^i£ 

G — C ,A=T . (^i jajjduuli 

du» (Franklin) jdsji l$j dc*i 2 4*311 Gbi jail <>» DNA t-uS^j ^ >£Ll«ji Jjimi *L*. d 2 ij -t 
Adi231 I a jd 4 * 3 J 1 3jl231l uTLc. DNA jA bljjAUl jjja 4 *ld Jj 4*3 X Aadii -Sjjta. dc« Jtbdbjl 
2jtdi j ■»> **- Laid) U* ( ftla3d« t-uS jJ >3»I3 ja d)tjjlb J^l^X Aadl j>di 

ijj» £j\ jj.U.»l Ijjja jdSjlj^ Ljjdij Mot (»Lc. 4 * 3 j . J£di jd ljUjJUa lgA-d>o 4 *laj»J 3a2j jjjjj j* 

du»>j (helix) ul ji ji jjjia. <jsiui 4 * 1 ^ ■ *"i* DNA * 4 £ja. ji UaoQj ua^aji jUI j . 3 jt 2 ili 4 *lb DNA 

4 *& Ja“JA d) Ldui j3 jHui JSLjA jl 4 *id jjaall add U£ i »la-<aJl Jjb 4 *ld 3 JUldU JUlt j21l jj£3 

i_J jlll jl3 dll 3 <i 7 1 a 3 . (Ja-I -ill W Ld-c>. jj3LUll JLfil jdll JLv^j j i_J^ll I j^» iLcvjLsJl 2 ^>jl 

DNA. daJjdi j^ ^ jSI j-* OjSjLJ 4jl (jlc. Jj 

3j^ua 2 L»Cl« 1 | j)UjJbt*ll jdj^l ftLWUll jjJ i_ujAj 3 Lua tJj DNA ljjJSaJ JbkJ 

jis DNA jdl jj» jSUj jj» JjS ji Vt i DNA 9.t£j>- (^jS ^ 31 (model) ^3>«j 

jiu.i jjlajjji ja ^3>*jli idA t_iS >u$ (Watson & Crick) db^Sj j^iaij jbjalabVi jUllali 

ftl mt 3 LlLc>. jj3LUll jLaI ^211 jddi UJLu i (ftimi ^yjjLj. kjldujitll j jiltul I ^ISLui jd«j do- (slmUS 

-(r jsfi) 

JL9 JS ^ J t jjj yUu t U j Uadi jdljaJl ja jl tja^jljllj Uadi jdbjVl j* Ul ^jJll ijjSuUj 

gji jS 4^3 WLidta>- j^ddll JLfil^all ^1 jj! Jadi jjj . jdaJjdJl ja jjk jjjVl -i£l ^211 ja JLv^j 
jjj^duull ij jdl j aJt Ua Udu i j;L 4 jUll j jdujVl jjJ jUlaJlj JLvjj d ua » 2 dUa> jjJLjd Jajl jj_i 
'*.'.* dad) jj 4,311 d id> jjddill JL£lj 21 l ja ^jj jS jl dua>j (f jSdj ) i du> jjJUA Jajljj d^Uj 
LjjhdU jjSb |«JLull dLvjj jl3 jdi2L>- dl3 ^j2»i j . 3 JL>-I j 421a. ljI 3 3 JLc.13 ^jdao ill 

DNA 4ldu>l (jdadl 1 g dmJ j^ 43 Ltu-d I ^udj ^jd DNA UaJ^ui jjSbj 

iULsdl <L)jjllll ^ Lu>-V I j^ic. ^ ^ * 



j\ (jO * jj Jj-U ft-i l u/ JC»|J A-u-o- jj jLt^) I JaJljjJl jjjdj <^£1 J 

at^>"»tl "iLt3 ijlall ljUlu/j^II <_>u£Ljk» ^aj ^ L*3JL>.i JjSLi DNA 


.( V (JSLu) (j-uaS LxaJ I (^ 3 jiaJl JL(ft Ji^SLl DNA ^laJ jmj ^3 ^uL«>Jl ^-3 0 (« 3 j 3 j JU 

daJ^uJl (jic iLaJ JS ^ olJLu^JSjjj j^Lc. JLv^j LUM ( JjL>«j ) t atlj J££ DNA |«JLu I ij-ti»i j 

(jla'ltj Jl ) i_JjAll <jl 4 DNA (jjJJbk ji (_Jjl JjjSIuJ 

. ( t J£tu) £jJ iJ^JI t_J jUl <LkUl j<t-.j DNA i t i^n ) 



S )U 

li’fl 


■ 


*viv 

l a 


JV ' 



I rtlOj-lJl jjj 





DNA t flfvliAl 

DNA i_aali<riTi j*Lu 2 jVl ^ <Ld»Jl i JLci (ji J_l 2 

<j-4 JjoVI J^xb A>< iu't 3 JLJJL>. 3Ul>. JS J Idlin') LgJ 

b 4 JSjUul jLSJj . j»Vl 2bJbJb 2UatbJl ljU^LWI 

JLC.I 33JI iS'lfrj* ij^ll i_u£ Jj ji (jJl tibj^J ^J> ir>t->t j 

LgJ b ^ 44 <lLcuij (jic, ^ 3^30 < DNA 3L>.jl IJIbll 

* 1 bl bupb 1 2LajU <Lp Ijjl 1 ibbjiat^ll <t 3 ,f baa 
b> I JLU33IS I j_sb 3 . 3 LUI 53 U JLCI33 ^ic. bbjlbo 
tbjjbuJl ^QjV ibajiLII bUjLtaJl daJ^ui JS ^ 

^ <LtLo>. JLc.1 33! I jjQj j\£ lit t JjUiaJl 

3 * b- 4 3 >*- 

tlaJ>utl ibdafl <jL& '5... A-A-T-C-C - ../3 

4 -b-o» jjJLUJl Ls>_uii 33 luj ijj ijjSL) l 4 jl* I 

u liLis 3... T - T - A - G - G - ../5 

J^jlj ji jSl*j bg'ta bi jl 3 1 jb.jti DNA 

*ljj>.Li *Ui*)l j»LS J23j . 4 jl 4 Jj»1£jj bj>£ ^LuV i-iIL2S 
. bAJ 3 b 4 bSbtf ujbuh b 4 JjJLjJI 



b^tb juojjJl |«Ib 4 j£I 3 . iLdaJI ^ ijLLujj-JIj ibUaJjVI b 4 kbbuj J^LSj DNA jauj <-tlt-k"j 

t (jb b ljjJL>. 

. ^33 J*ll i_J 3 UI tbliuJ I blob - \ 
iiL^bjjjj^Jit-J^i jiai4i^bJj^b(DNA-helicases)^3lJibUj!>iS(»323 - Y 

jjjL*JjJuS\ ^ <L>.jlJ 3 bJI AC. I jjill (joJ 3 333*34} I AjJLo* jjJLt^II JajljjJI j.mSb bU 3 j ba i 3 ii 

.SjLjjlv ljI jlu 3-bS 3b ja aLcba* jjJU 3 bajl jj b 4 ?^ 4 b 4 b^* 44 -^ 1 4 g but b^ UAjUbl j 



^bLJI^U^jlUl «.LawVI (<uLt 



3£Lbb JUij 3 jujl>ji DNA iib >ii (DNA-Polymerases) 3 >*Lli b>Ujpi (»>2 j -T 


SjLb^US^UJl iiaLbl (bb jjSU j i jujljJI DNA 3 (jJI i£ja»VI juu 3jl>.I j jlu^JS^UJ I 

3l^L^jj 3LUJI Sj^UaJl g* Sjlu^jUS^jJJI ^ <LU-o> j^ILuJl SjuilbJl £jt Jib jl V jt juV jujl>JI ^1 

. ( ® JSltu ) i_JU37l ilaJj^u 3a£a>^bl 



b>Sb t,»Ai t-»l ji rfi ijUjl jZa j*Jl DNA i_il jJ ij] 13 o' b3J j . aJLb iSj-><a iS^3\ 

(jIlaj i '3 5 alabl <Jii£\ a lab VI ^ 4a»$Ib 4 jw£jI JiUJI daj^mll UiLu . 5 <jJl 3 a lab I ^ 

JL>>V 3 iUl^Jill alabl ^ diSi (bb DNA Jja3 ^ic. i_J^Ul |*jJ3I J^jlj UjLu£ tllJi 

b! Cua» riKit.4 iH LiA i"< iint 5 -< — 3 i—JUaJ I Jaj^«tlt A u*t itbj . ja»Vl baj^iult 5 <blgJJI^ '■ ^ 1 

ujJLaoV bUi b' VI 3 2bl$3JI ^1 SjLjjlv olJLb^US^o lajiAa 3 jbUa ul^Ul |*jJ 3I jjib 3 ij^LJI |*jJ3I 
IjI& b lillj 1 5 < — 3 alaol i^aaj V 4 (^jjjl b)V JiU 3 a . o^bbl ja»Vl JajpiuU A uolt L) 


lq <jv»i y 3 p^iatl gi->fltl ailA ilii,! jb ft-> t 3 < — 5 alabl ^ Sj-JLia ^taja JSib jk ajUb (bb iLajjJiJI 


.(1 j SLui ) (DNA ligase) ,<uj3i 30a^ijj o^f 


DNAb»-l>lj t^Ja- (jifc ^JLua JS ^ ^iao uj-ja» lj LuLua 3j_jja ^ SljiUl tb LiiLba. ^ DNA fttVbj - 

.*l$JaJl -SljCUl (jic ilKa'l t£l JLlc. DNA jib I JLoj . ja»Vl jlaS I ^Jl <b& jls Jab Ja _lUj 

oaju ja IgiAa t (aabJLj 4abl^3 j‘\ VI J ^ JSLi ^^ic. JLv^j DNA #i£>»> bl^ SljjJl ljLJ ji ^ Ul 

DNA. jjb lAJLlfi IJLO 3 JL>- 1 j <l,t-w*l JLb. <Li. l >t U ^aj^bll » 1 m-tTLi Jiaij c^JaJI I A&j 4 


nr 

"t "ill 





# 





DNA u»\*s (1) JiLS 



2LuUj J» ijjSJ3 iUbjla ljLlSjj* ) Cj\ 'ja-J JSLi ^^ic. JLvJi ^Jill iI>Li£ >oll J£ 

<Ji ^LuUIl SJtplI J»j (S>i>>»tl 3jt jj" J« ' al",U 3U3 > jjw ( otjjjJill ^JfU^VI j . LoJJlS ajjSZut 

( Jjii\j^.j JuaJl ) SbuJjLf^ SJaLS o « « « Jl lu> tdila Ja DNA JLmjVj 2 LjJLpJI Ji*l.a 
daJlj^ll jmjS (jlte. J^jlj Sjlj^JI JV dilij . '<LijJLA\ iUliJl DNA J» JS iJLaai 

J» ajjjJLj t fltlj ji jSUj DNA tj La bll3 <^11 ^LdVLjj i 3LpuUj»II tjUjiLiull JajjJ < _ y HJ ( iiboihhullll 
i ij^uaj j\ jsu-j DNA ^ ' j,n jij .^bLivb jsiJiSj . iLuLp^siii oLS j^ii 

. <bJL>Jl b)l_Lujj_i <Ji 3 jijhV lJI ^-Jli <Lui gUjj JL2 1*4 . <Ls Sajp^oll 

DNA ^ j^jluja V 431 VI i j»jj JS DNA OJLso <J<Jl ol ^jilill ciVT dlUfc ui (*^JJ £*J 

ol Ijjilll Jo 2LulIL*JI Ul if>\ jJj I 2L1io L^l JjSiJ 435bi ji JI ^u»j VI j»lA J£ o I Joaoll Jo ^Ld>Jl 

GUjJjl DNA ^it^l J^*j Loojjt Y * jo A^.ja-><a JoLuuJ A^uj iiLJLc. 3# Li&j JI Jia 

Cup* l^^Ldij DNA jo 421011 SLiilVt^ti i_3jjLJ |4aUj ^a Joju (Jill (DNA ligases) Jajjli 






. UJLJI e ^ <JjLUJI ^yic, 3 I l£Uj £4 £jl jU till JLu^JS^uj L^jUuuJ 


-_JjAII <jj* JS 3 jl>- Ij 2Lplj^ll tltUjJU*}! j-4 <jUi»i4uj jjjvj ^JLa DNA u^t£ ^^Ual juIajj 

£%4»V i_JUa£ 4,4,AWua~i o' tjL4Jjjy kiiO JjjlaluuJ t all ojJ oJJL* JL>-i JIa UJIlaj . J^ll 

'" * 1 1 31 VI <Ls»iii3l 0 & 4 -J » 313 JSIi till 3 ^laj .J-tUUH Jajj^JI t 3131 I 

0-4 J ij-04 t!aJo-“ ajjja ls 1l£, JLv^j C>Llujj_uiJI q-Vh, J <Lp lj_jl I SiUJl <j^ 1 CiSjfl tit 1 3 jjjSj^JI o-“-33 

ill 3 • RNA tlaj jJjj t alt o^ La tj ^£jkll ts^lj^l orU-JI iyt t_3j o-4 J_Ljl4 I^j ^ c u ,: tillilj • RNA 

. Igj jlv^j (Jj3\ iLoJl iltLcilSlU ^piojll tltLuU Uj-p- o-IuLj £jj J^ll i_J jULs 



4ji t j ^y - »“ I3U . Lx 4 alljLgj |«>I0 £jA>4 t_J JSI ui t _ T Li jlv^j SljJJl tltLJ ji ,_y3 DNA o' 13 oS 3 ji 

(<u^laL4 jsu, ^ (Escherichia coli) ^VjS 'j-jqj-jS U>*isLij DNA a ^ sui 

4(^Jjv ■ 3 "Ijq i ijjjSub* Y ^yjl (jjl VI (JoaJ V 'fl — **« '3_jj_jISUl 3LJL3JI J^la UiLu . (JV4 \ti ^1 

3L-UJI 0-4 * t \ ^}|^» Jj«aj <Uj^j tItlo-4 3 jui *> — 3j < _ 7 1 a ^o-il-AJl ^j-jIiSLJl DNA 

. (V JSLS) o^si ji J-3>4 ^ < 2U l a J f ^j^LJI 4 LoJJLj 4^J^>Jl I Jl&> J— . 
Sj-csLoall DNA iIiUjJ^*. j-* o^' j' 3 jL»Ij ^yl £ LijUiSUl j3«t oS^ t(3-uu U ,_yJI AaL-3VLij 

US 2 lUi J 5I1 iLu/jUgii £ui\j 3 liaj w i ^ j»-A -3 Plasmids GiJLutjyj ^i jiU j 2u>>i^' 

<La lUaLUj jlTI tUa^Jl o*Uj ^ L$j tltl-A^j^UIl 4 jj_jISLJi UiUJl Ul^LUj j .jl*j Uo3 iSjjuu 

^jj-tlSUl Lj^UJI Jj»lj ,_yJI <Lul1_u- 3 (ItlJU4jyj JLi»iL lULoUII I JL^ *UL*Jl J«" tajj . Uj ^tu-apJ I DNA 


•till JLt 4 jy_Jl i>jL 4 0-4 3 j-juS jioj uJU Jj .-.- wtl uajL^J 

J_y3 w Y H DNA ‘"<1 ‘‘Jo J 

ftlo-UiJl iItlJLUu<y^l J_y 3 j Ltj Jb 0S33U4J 1 
lILG Atial (SljJLJl ULuUi>- tliLuUc.) 
CuU I 4 S t 31 Q ~Yi tltLJjl j_y3 oijs*j*3 1 

So 1 4 ~><y 1 Lj^U- ^,3 tltl-jL-wjiLJl J >— >■ 3 

ULUj^. UIS ^yij (SljJJl l 3 LU-U>- o^) 

o^j jo^ i h2ju3 V DNA j-* <ljo- , ' j 

- U *4 

olyJI oUjI ^ DNA ijyfi (V) JSLi 



> rtdijoJl oJj Jjll ^4 






^^3 Jj»ju 1 _ r sLuaj JS ji VS" t jj i ig*i „.y»i e Uii Sljjtl 33L3Lb>. bib* ^ oLJLu^Jl 
_U-LsJb 't-> '"<JJJ 33l JJ» 3Jb ijjizjj ‘ iuh 431 VI jj*Vl 4.3 jbt I <_,! I 4_4&jb JL»I <jj* JuL+J DNA <j-4 JLs»l j 

(js jV> ajjLuX* <b*s <_yb SjLc i^^Lso ^ aji j (Chromatin) 3>bbjji^b ^»»ij u ij^su 33LL3j jj_ji b* 


iLu^'i, uJi 33LL3jjjA ,_yJ I LjLJLudtl ux j SjJ (J3 Jb-Aj ^^jSS 33LL35jjjJI p —5~_j DNA j b 4 

GLLujj-Ji jA Sjju^o GLLujj-Jij (nonhistone) SLujituA j_bj (histone) 

{jjLmjAj (Arginine ^ ua^LSJi ^ jmS jjls ^yb cr^ j Sj-JbaJi 

PH C5 JLt>-j(j jugt i ^vi A3b ^uLmVi (R) <L-oL>Ji i (Lysine) 


^3 I 33L3u4/jaJI 33b j .»j<.4j 3 jAj Ja 3ij3i btJ3 ^ybj 1 4_i_>. 33L3>bj 2 b l > J J ^jLsJI 

.<bii» j_y3 2L»»ua 33b«£b 33 U>1 lo^ I i '4_Jb ^yb J ^yoll j DNA 


<^£5 AA. U l>*4 3AaAa i_djllaj 331 3j t 33LL3) jj_JI 3Lui3l4>3U j_b Ib^4>*4 3bjjTt»i0tl j_b 33LL33 jj-JI j 

^ I j III j*tj IjjJ l-ulLS (^yUl ( 34A» <A i_u»SljA £ Lb ^y3 Jj»AJ u^TI i_fl ) 33l_L3)jj_Jl w -^«' 

131 U 4A4>3) ^ylitl 33Lbj JJ-JI <jb*J J,»»i.*i b£ L 31 jJJl Jb*l J ^j3 DNA tijjjpt pj^*"* 1 

. v j»i 33 Ua)3Vi 3 33LL3J 3 > j 3\ 3 RNA * Lb ^ pjb3b3b, (DNA Code) DNA 3>b£.iui£ 
DNA eijjjfJ £jjJ^Jl I {jSi»\ 43 i Ljj^idJ 1313 LfjiuLua 1 "l ^yb jLubiU 4 UJLul>JI AjbJl 33 

bjjbj 33 13^,,,^ I j 4 j3U Y ^yjl LgJjla Jl tg^3mj 4 1 jlUI L ybi 33bjJj>Jl j 3 LA Culu»jj ^jlluo (J £ ^3 

L&jlaa ^jlj3b ,_y3J I j <LJLaJl 31^3 J-t>- ^ j23J 4Lb$latl 33bjjj>Jl ^ 3 l& pj3» 4J ^‘ui4»tl 33LL3 ) j^_JI 


V” - Y jA 

Jj4>. t altj ^yjb^atl ^ DNA 4tS>>- o' trtSb-^V* JO^J tg^b ^ SfcuJl Jji>3ttl AbJ j 

^ji i^jJa u« (a jsiui) (nucleosomes) GU^^as^uti &» 33121a. 13$S3» 

Ajla£uu 3 3 jj» \ * * 4 * » * w tl j- > - ^ "^A*J #^j4>Jl p ji ^utb 431 VI 4 33ljA DNA J jla 

(j^wLa^JS 3) IS kilt 3 ^aj 4 itl t^iaaj ^4 p --^*~t ^j^.1 3 ja ■ ?»~l~ iZilaj^uj^JSj^LjJt 33 Lab* jl3 I j 4 31 5 JJI 

< _ 7 1 a 4_4 Jj 3> 3 jLua ~4 3~Utl 33 U^L4/3 t J^ 3 t 3J I Tdaj^ii j * ijiu^ti j^LaJi ^1 DNA tijjz* j_u^2It u3LSb ^ot 


> dHlatl 3 >^j Uj I j 4 knfltl ^4C S-uaS^Jl 33LL3ijj_Jl ^U,„ij 4 Sj-lxS ' 43iL>- J51ui 

„,'; V 43L>Jl j 3 l& ^yb. DNA ijjSLi UAJbj 4 ■ 431 ^yb 4_JI jLmj j-jlS J.C.A-1 ^jjASbJ I j 

33Uju43 t USj t utl Jaj jbi ^$jujaA ^yJ I J2VI ^yb^AS^Jl ji-SUlUVI 1 3b Lila (jaalbj 4 4atl JuaJ jl 33bj j3V ' 

RNA. ji DNA ^Lbt u2i3 S DNA Jaju 




iebbdl 4Lj^jl3LU «.Law VI ptb 



( I A) 


§■> 

5rjj>JIDNA " 



DNA > i^Sa J ^kJI L p LS ^ 

»Bj*i( l _,A)J*i ^“ Vl 


w ,.X ; ocJl l_u£j 3 


i j^l (genome) i£>i>**li (*— i 5ul>Ji ^ DNA J£ ^UJbj GLioJi J* 3 tu j 

OIJluj^JSjmJI ljLxjOj jLjjLmj Lgj jSi^j 3j^° u^! j>* \ ^ VV j*Lc ^ jl3J j . j_^aJI 

^ DNA j ljLLc»JI ljj3jji3 Jj^JlJl • it L 44 RNAjDNA <_y& 

. 2UliJl 

* LLi) 3L*j5AJl uUkai J^j>o CAJLoJl AjAsJLa . ,jJLoJl *IJj>-V O-llu Uj^ Uu &jju JloS j 

rRNA ^Jz GIjLo^JS^jJJI jjUUJ 3L«j5Ul Gb-cUItll Jam jj*Vl i 3 Lja»jj^j ljL»£ja 

cLol 3 Lua*V| ^jaIas^Vi Jam ^ jJI JjaUJl tRNA <_,£$ il) jJ I #LLj Ji-Aj ijJJ\ ^ ji I 
iJjPl><* 3\ filajLt ljL JL u ljj_Jl j RNA «. U_i AJ ^ im»Tl ljLLoJI Jja) 31 5 JJI tjLjJjl <^Zj 1 qjl! jj_JI #Qj 

5^3 ,_JaLJl Ul . AajLuJi ALiUaJLj fjjLi tjLLoJl ^y» *AV * Ja JjsS Jpi 31 jjll tI3LuLuL>- Ul .,jJLoJI 

jl RNA #LLJ 3 jJlu Jjaj V ^1 DNA #IJ^i Ja aja*Ji t _ T U. jlSJj 1 ~4 A 1 P 13 J 1 ^^.Ua 

. L^ojUaj ^a^juSJ I ^Jl ILs^U* ,_js UljU Lui VI «. L*u/V I jjA AjAsJI L^jJU I IjJiUat j aULu ijj_Jl 


nv 


f 


> rtmj-Jl jjj xjUaa 






i ' 

It 





« jjSZl*S\ dna 


Sljjll Lj^L>. JS jl VI i 3 jLi 3 JL».I j <L>» mjj 3 lJ 3>JI ^ jj3i»iall ijLLo* fftlajta jl >> ^3 

4_d>Jl <^311 33tjj3.tu.gll j RNA eU_u <LualJ>Jl 33LLt»>ll jxuj j» 33LLall 3 jLc. 

<LJJ>Jl ^1331 ja <£jmj J 33LLo*ll a jufc jttui ja JUJUll jl tyajj * j ji -tl jaj .3 j_u£ 33LcaSj 

. 33 t3j3.tggl I j 33 LajXUjJLJ jjl 

^ 33ljlj£31l ja JuJdJI l£1L3a ji DNA ^ 3 LiJLu>. jj3-ull Jlfiljiall 33 L*jL3j 3lu/lj,a 33j^lai AaJj 
j_i13j jl Mia <Lg£L31l 4_iLil ^ JL>. j .uita . jjjl j j_u£ 33ljlji3ill <>Il& 4_utl3 <j Jill jjJSI JljLaj 33iatjl331l 
I 33LdLuall JL>-i . ^ Sja \ • • 4 * * * (jll ja* jjiuJ A-G-A-A-G ,^11311 J-U^ill 33 1 JLUjalSjjjl I 


LjUflija^t jjJLoJI (jjl»ial I jl3 i 33LJLuuall u3l jlai JLuJ 3jjt>-jall <Lt3 ijlall uL u .i>Jl ^ll A^LuaVlj 

Lgj jSL+j <^311 Aajjlall A3 jjta Jj_2 . 3 jJlui Jla3 V DNA ja 3 j_u£ jjaul <LcaS (jic. tjj3 » o Sljlll 
CuiuT (jJLoJI jj 3 >» . all jjii DNA <Lta£ jl <l-i Ij jl I a LaJLc. <laa»V DNA ^ 331 JLu jal£ jail I ljIjljQj AuiIjj 

ja it-taA 3 j-csLa» JLcaS j I Jsual jll jaj t IgjjSj^^ill 33LLJ jj-tll JJLc jl . ^ysjl jjt£ll JLdJtJ jl JlaaJ AaMc. tgl 
jl JLj» j Jllall vJ-ulu/ (jIlaj i 33LLujj-Jl «. Lu 3 j-31u JaJ*3 4 _^H1 1 jl ' jjpJI j 33 Lull ja J£ DNA 
jJL3 3ja f * JjLjlj DNA ja <LcaS jjLUJLull jl^jj*. ^ 

. jojjj-Jl (ja J2i <ba£ jiu jjJLi aLj^i>. ijjS3 jl I Aft j) ja ~4_j^ mill Lj jliJl ^ 3 Jj^-^all <Lm 5C1I 

^yajtj ji jaajl La£ i Ig j- tS j3Ls ujUa, tuaTl > 13 3,~ ->>3 j) ^^JLi J^jlj 3 >jSlw Al Ctiajt i^jJl DNA (jAiij jLS LaJjj 
j_ujl 3 jjiaLt^ii aji&j ( m - RNA) #Qj iajHa ijlo j? um jsuvi tijijLuii DNA 


jj La^a i3LLum tZiUuo ^ AaS3>L 3 al I iLplj^ll J»l jaII Ani >t-i ^3 jj».Lia j-Jli l^jLi SjJdall jSLa j 


ij jll j_tJL*ll jjjj (jiljjll J^latll i_u£^j j_jnl 3 L>u3j i1iJl>i 3 (Jji I Sj^lall j-jj uMj AA U ^all 

GLdaaaj^la ^1 Ljlji dial I t-ctal jj j . L*iL>iJl 3 jIaI j tjLLoJl Jljjul jl Aj-uill j-tjij j£ (A>Uj 
4_ui g3Ju La^a faAall ^1 33 Lull ^ SjjiLall _jj JL3j . jLujVl ^ 2 L3a l »JI ljIAj^uII i_^Q3tJ jja L^a uijajm 


.sjJlui ijl jj-aJ V LjLxjLuII ja ajuA j jjLull l3l*j 

taj^Jui l^J Cclu-c) DNA a) 


. jaJ jjull (. Lu (^a AalA 




aULstll Aj^jLUI *Ll>. VI(a 1 c 



U>M 



. ljLuJI Jp,(«a->i4 ^ j**’' 


pap i LplJoGal iUabdl jjJaJb JjL>>j(jLujy> pi L$a£ appcpa G>lpa*j p)l (P-SpaGlpilaJl pajPj lap 

Jjvji ^3 AjLjl&ja p£ u3 ppi* jpgla Jaj»- V Jl33 i p£jpa t 4 £LUj jlS j»lacl p£ CPlJLv Spits GAJ3 Siaal 

Gi^Glp 3pala>Jl jpau p,Ul gjVunj p) JSjjJfJ I IPA oi *-* a j > » 4. a i*a ^^IGJ I Ltpaaclp. 4aup2a 3p. uai 

i AllCOIl pSGl ^puAj Gipaj *Ua LS 4 J ^Luj IgVc ljLuj paa» Spailall j JL& Aajpaj paa&l _L2p . j j j-al ' (GGIaall 
. Lg^vlajl 3 jLjJJ JauaLoiali GjG LG pLuGVl lg*t JLWtmj pail GIG Lga3 lapcpall ‘ , 1 • filial pap 

: ljI \jl ilaJl £J^3I 

t La& pjj »»j\) pa<tpj pJ ! *-* ' I pailaJ I fti«3a t 

> 4_uLoe)l ljI pdt-ntl - \ 

<LGia». ppaaall JUG pall ujj pG p3 JLjjl> GJ I <Gv p piap . pa>Jl luS jG pii pjlaaaS p-GGI <L>«aaj GuioGp 

j-uGGJI I ji* u»udjj i SjLjjlv GGua pgt\i( jn^ta pajj^j pjpSG pJl iULgall pS^Jpu Ua . DNA f-iSj^f- p£ 
L3VL*. ^ puSud I l_>jl>lj JL3 p i <Lt>G G aJl pJl 3 JUiLuJl Sppaall pa LJLG A) poG pasJd pjlaajddl uaa£ paJ I ^ 

. 3 jjG 

i ^LJLluall LJ IjaUtl - Y 

t paaajplaj G)tp dial! j JLfc LjJloG ip 

(i^jpaaJl (*l „.y«Vi Jtsu ^LGaVl pjjpaSl pi L J j LL ua 3 jLj) pi pa»2j lLU 3 paaJ i LjLJLuafl paiaJl (I) 

p^ I JLjlj pa£l pi jl>-I p p4 ua pl^ U5L3JI ijpa»< 3 Laa>. . pLupV I pii jjj_G p jGJLlLJS ^3}L» ^ L«S 
4_d>Jl ■"<! < -- — ti ijLc , a^LaaJ JLflj . <LGGJI AlL>Jl ^ i jVl "iUG»Jl 3La^.a>«aJl 

pala i aJt paJ JasUJI »La4tl pj^SG j»P^j . j->a jjGaaJ t ^LuGjt JLu G>lJLptajp£}l J 1 aaajt i Lj^Gj 

p3 jaaG Ig-'iiTJ . pjis p3 GjJL>G JL2 SpAllaJl Polyploidy) pjL «- Jt ■ ?it-I.A~tl jGUaa paajjjiall 
i ((j '1 ,ja9» pA ipl tpi (pV ) pJu <-«tf ^ jLaUl (ill j Lga^ |vu AajjjtaJl GjGLGJI pa SpaaS WLuaaS . Gtlaall 
ppSG pa>- (JS pV Ijlaj 3JUJL>- GAalaa 1$} Jlp3l Ig (f gaajj . ^LGaV 1 p3 G)LJt < — Jt ■ d^laaaJ L 4jaC 
la^>xO- paSl pTlalG ijLaci ppSGp Jptal (GLaall ppSG^ lo-paap paSl L&jaGG pp£a£ ( paSl J JLxj ^Gaa 
Lgaaj ((pi) p^GpJl JJLsiaJl G) 1 3 AS I pall j JaaalotaJl pa paaS LJlo- JL>- pj p . jlaaJl p jlAjVl 4aaL>>Jp 


paJ (Ja^J pjl pj J p» p P taa2j G)Gl paoJl p3 pua»Jl JLJPoG pV all 3 iSpAllaJi ^ JL& JGIi pi pa»Jl p3p 


. L^paG p 3d plpill p (PpaaSdl p (— i JG Jt p ^LaaJl p jaGJl p plaaJ I 



i (l in pall jpj £jllaa 


£)j_j V I c yaju (a 7 l£ La.Sjxj jj&ul&j IiI) iJ , 2LLtu.'c>J I j ljLJLu^I 34 JS ajla 

i—luhJJ LU«4 I dft.1 kViyi ij I JLvj jLuijy I -Lj-Lxj ^ %,l< juft L^JjJ Ctmjt 4 _ y HT l_J ^1 JLJJLil j 

.(jLujy I (jJLLka JJLaJ lgJ LjJLxj JUSlI bMx i~3 tilti iSJcvbU Ual^vl 

(j^» Aul-iA J,iad.*n UjLU jjjLu^aJI (_>ubj ^JLa ULLoJl llU ijb j-JlU t UUiU^atl ll^ jj ^ j^cslUI (lj) 
juJij (jIla ^ UalxUl jUj («3 i \ A • jIjl2^j l^nU't Jj->. Uib j .fUUjVI «. LUl 0 ii u^TI 

.(jjLtuaJI (j^» « J^>. b jl JUj^J jl . UgA-O ft I iJjj. 1 jjaJLjlftlft j-U. tjU-t, tua JiLcb J13 US .(jjLu^aJI 

*3jljjl>JI ."ilJi.^ti AbU j^laj 7ij LJl ^jJLsJl tjla 2bU,LUJl b^UJl ^ boAx ljI aJuh jjtftxj 
ji\£J2 4 _^hj 1 <LpJi ULuLSJi ^ .(gamete mutation) ^LouAu^ti b>i jUiaJb g^JJi ia& us >ajj 

^ UjlXJ i^jjl J.Un.Tl 'A-AvLAft j^l jgU>"<» . A_Lftiu4>Jl b^lxJl 3 OJtXJ JL3 US iLu*jl J3 
j 215H3 IJ 3Jl ljUiLiJJI ^ \jljjlui jJISl Ajl J2 1J JLA 2 <Lcft.tu->J I 3 jUtaJb gjJtJl I Ju& i_3 ijauj .3 ijJdaJt alj%i* 
ljj& jSL+Jj !j»VI ljLlAII A-d Al xft CiIoms <_Uxj 3-SUII ljUAII 3» JLJJLv £_^3 I m <J lo> 1 jj 'A A. 

. 1^3 bj^ S jljjLsJI A-i*a) I CulS 131 bj^Ux ajbSlj AajJj £jUJI 
■ Aj.%Utl LuJc4 

I JLx 2tLu-U IgA-mjj 4(jtu»jy I JxJL) jj J A-bU.Ull SjUtaJ I LuiAj j > A,~t jl A-blftb ij^S3 JL3 SjjltaJl 

5Lu-jJ *I)lj-pb (jtl A-bUidl alatt ujJL» llui 4 Aj4>Jl LjLblSltl 4^3 

(^Ull 'iLbbftaSJl LjbSj^ll (jll A3LbV b I JL^ ."iLu^SUl AjluiVI j ^ouu^u^bll ^_j3 AjluVIS 

■ ft Lt>.Vl J^laj ^jlt*- ^y3 ULi Ijji SLuLftHtl tbljbtaJl l— utb j (jjlSUl LgJ (jitjAuu) 

CjLuIS iltLoid ^3 2 b^£j 4 vbl j-uJLi uJL»wJ ^LubVl m.j ^litl l £10 ( __ t ^3 AijJL>i,~ tii.ft.Tl alatl Ul 

Ul> AjluI j i yu£\ AjluI (jijjJiJl I .Utl ^ (j3 ^jLuiV • j* >!>>", atjj .'A_ujl4 

(mustard gas Jj >»Ji jus ^LuUft^ti ji>*ri b^vi ^ A 3 us 3 ^ sixuVij 

bMj» ULull <jj& <L>JLstftJl a Ut jcIuj ij . jj^Lutl <jU«L>.j(Colchicine) 3 jU 

.ClLuLuatl 34 Ul^LUft J JU1 ^yb. l3tj^> i3JbJb> 3l»uuji L^Ub ibftUll Aftb)l 

3v4J . j3b U UU *J bbujy I ji J-U. J-U. Lilftus 3^x3 AbjLx3.ty.ftJ I UljUtatl (_x1aI j 

US ijjJuJl ijj* A-JLxj 31 juli jjlx | 4 jiUj .Sj-ciS jUi Ul 3 ASl ^3 jUUil 3 j^Sj ^yJl _jj ^3tl bib U3.LUI 
bi b I U ftt I 34 3 j_uiS UUftS ^Ujl (jU. 3j>A3 Ut j»^AUALJlS aJLl 3 j ULblSI UljUU ^Ujl UllbS 3 ^*’ 

. Ajj^oJI 


U. 


ieUbdl ftU^jliLU ftLcxVl (<uLt 



. ujLLojij-Jl 


RNA. t_4-jS>i ua >*H j ■ 

JjaQJl - 43^11 RNA ,jA<»rtll ^l^ji J>-lJ JjUij ■ 


.( - 


- 4-plj^Jl 3jSluJ I jjlu ■ 


. ^3-ditJ Jjt ">► ±£jjlL) ■ 

v <j^ti i <-^jtj*c:t<r M a j «"j ■ 

4.C Qua Jl^a ^ dll ^LiqAlj ^jjZuJi fj&i* jjuO ■ 

♦ JiJ^tlfllltl 

^ iAj^^j^^lj^lLjUj. l jL»lb ^b uu U-^^Hgfcl Qo^ir jJLaj ■ 
.j^»V 4jii ^ uJiLctJ ljUi^JjJLJ! 






: Jj-UisJJ UuSj 3 

^jULUIJLiJ ij.Jk+ <*g°l — <LaaaJ J j_JI gjbSj^ll jg ^jVl ^ -.tViVl JLv^j 


(Structural Proteins): - > 

ijy^Aj jjj jdlt ^aa/^cgl I j ^v-USVI <Jag j_y>Jl <^jt£ll ^ 3jLL>ig <_ u Sl^J ^ Jj.jb ^all gjULLi 
1 <Lalabll 2l»uujVl La^jJ Jj.JLj g£ jl I (jaa^V 3SLH j 1 ' 4 £jg>Jl g 1 Jyj b>ja£,j ~'M - 3 «tl j_ u S^j ^ 
. lAja^j j ijjjJttlj jJ&l j&Jl j jAtuJl j jLL>JIS AaSI jll 3 blafcSf t j^Sb j 

(Regulatory Proteins): ~ 4> */*-!; .*** - Y 

JaaiaJ ^1 GUjJjVl J.gial (jib _j 1 j_y>JI <^jt£ll 2t- .Vii j gjljlgf jg JUJbtll ptA‘~' *I)LaaJ ijjall 

4ajjJill fUuvVl -Lb <LcLU (S »>->«tl w r -^» ' ^^all Saba all |»Lug>.Vl j <La>Jl gjLbtSlb 3LuLga£ll gj^lcLaall 
'4-uuJI (Ji jataaiglt j-JtlU 2ul»kuaVl <ta>Jl gj laj LSI I j5L«3 ^13 1 -il^gll LLil 3 jabj Lalj^gj^ll j 


. <Lt>.jL3Jl j AaLjljJl 

(jjjjLc. blla^ 1 4_g>Jl ^ »UiVi ^ jl>> ,^ 111 gjiaaj jj-Jl b jjVl l^VI g Laal "iSjlA u» blab. blla&j 

uiuLu/l t- u S^j "■»♦* 3LUa*Vl w *bLgg>-hlI j . 3Lua*Vl ^jbLgagVl ,_yi l j ; u jj_dl <LuLLJI LjI JL».^ll Lc$j 

(NH 2 ) WLu-gai ^ t 7 “* J (COOH) 3 Ld a—mSfrJjS ^ 1 ^ ‘j^l ^ig_>. JS i£$a»< J ba». JL>-I j 

3j3 QttilLi Ja UjJS u^II SalLall Lla. ^gg>tgl I jaa*J 3j3 JLvjj LgS . ijjJjS 3j3 JjLj jjlt-. .Ijj 

^j_>.i 3j 3 w > (^j)~ ->ij (Glycine) »■ j3i-».n ijla j>s^i 


4 juIj i £^*> b A^LJI 3 jJLc. 4 .n,ii t "Tl 2 LlLl«V| w »iiLgg>- VI ^jUs ^jVl 3 j j_i ' 3 U . 'i ^ a 


H 

I 

R - C - COOH 
I 

NHj 


. (jJLwiVl (R) (JaS^I 

GUjJjyi Jjgvj J^a it I tgaaatJ Jg 4-uagVl VI JaaJjJ j 

(Peptide Bonds) lajijjj «uu ^)b j^Uu Jz 2b^bJi 

.te 3 jj_Ji b^sb i_j jji jLb.L.Ji jyjLft (Polymer) 

JlJLti ^ 0^1 3La. U ji.gl I GLLjJjjjll (jaJ ijjjHj 


g Lb ^ ( Jj> JLJ ^,31 1 gj I j^aljal 1 iJLC <^11 gjJjlJ LgS i gj I j^aljal I ^ 3 LjJLmV| ^jLg»Vl i_uJ^J J 
3LiLg£j 1 j_cggll <LlSla> g^JgsUl ^tg.3 jl 3 ^^31 1 g gj.,Atl j Luaa> jjLUgll Jajl jjJI ^,11 3L3Lg>Vb ^aj jj_Jl 


. gjlajJgsJl jjg 3 La U jigll ^1 l^jVl b- 4 LLJJLxll Jjb jb j - <jaJ 3 JLutg ^aJ jj_Jl ^gaJjb 






I 'jA A-uU-i il)l JL>-j fjj» 2lc jJlIa j_j£ iLbjla Al.i.l.n jA jjSCC Lgjl ^ DNA RNA LjQjjjv A i m'i 
(jj» 2^jA>tAJ tLu-L>- jjCCl 3JlfiLj9j jiltu l£> 3» j-* 3 JLU^USjaj JS jjSCCj i Cl I I 

^ r |«3j 3j j_i A_Lul 4 Sjlu^US^jJu Aj*»L 3JI tGLauu^aJl <Ui 3 ^>v 4 it->u jG lito. 

DNA t a.HWi RNA ^31 JS ji VI . < jA 4> «lt GULu/33 jiG./ JSLjA JuLuJI Sjlu^JS^UJ I 

:<jb U-43 

(jmSjjjJi jSLui DNA (jj^sG ^ jlj u_Lu (ribose) J^ja^Ii jSLui RNA jA$53 ^ j^»ju - \ 

i^vi ua jj>j i j— sg« (>» j_3i jy* ,.<;i 3j3 <jJLa (^jL-fi (deoxyribose) 

Deoxyribonucleic acid 

,jj» jySCLj tfl gji j a JaJtjJu jA DNA jjSCLj UJLu 4 ljI JuCjaIS jjuS \ jA i jaa jA RNA jjSC j - Y 

. Ajl j^i (_yAJU ^ tioAjJu3\ gjl j A jjSLl JL3 RNA ji£ j jj I Cl \Ju3jjlI£jju3\ jA (^cUlSGa C.‘.^.'J '" 
DNA . l,4g i4 (JS Gl JLu^jUS^o A-tLo*. jlaI jJiiJ <LluuJLj DNA jA RNA t a,t~4>i,j - T 
(jjj^LcuJ I j ^ol j4>Jl j ^jJLjjVI ^JLa RNA iSjC»t J L«JLu 4 j j ^ul jjsJI j ^jJLjjVI jLv^a 

• ja gji ja ijJi3\ (j4» Vjlj jlv^a jl VI 

. (jjGjj^Jl 4 U_i ^ (4,^ 444*1 RNA (j4» _jjl Ai^i lUQaj 

t (j;4jjj^ll «. LG ^yS LgJU JS Ig 4H Ij ^yUl jljJ^U <_ylj [JACClLUJ 

:(mRNA) (JjmjjJI RNA - ^ 

(jic. ljI juj jots ^ jLUj (RNA-Polymerase) RNA 3 >vb |U>ji lLsLljjLj DNA i jlu 

I 4 A 1 t 4 »i 4 J. 4 jlj *_ 4 _ 4 j>» (_yaj»j ij^ 1 4g s DNA Jinnij 4 ^U 3 jlaj 4 ( Promoter) 4 T 1 ( _,4n>j DNA 

4laJj |«3b 4^4J4»> DNA JlJL3L4l ,_yic |4-jJ_jVl t£J .RNA (j_4 J 4 ISG 4 .lajjAi 4-J12S 
'3 5 4 >L>«jI ^ (4JjjVI J-43AJ . jG»Vl jJG jl>.I j tyaUJI RNA .laj^ui I iLUlSG4JI Ci\JuCjjJiSjjCjaaj3\ 
jl>.i j ^ ,, 4 /0 *a DNA 4 a ^Laj <L4. l 4«J 1 4> jiA a, j -. l' t ! j 5 3 i>L>«ji ^ RNA Lat4>i« DNA 4_JiS 

AJL»- ^ Ul 4 iLjlsJl DNA JS £U4j Juu VI 4 aal V iLcUiJI JL& DNA fCu UjLLc Aji 

Ajji3JJl A_t>.Llfl !ja^ dz-ijjCH gji j a DNA (jl tip - j DNA 4 Jjv ^44>J |43j Ajl3 RNA 

Uoi V!. (jjdaj^mll JLa»i J4 1 4g 44 JS J^ISGj RNA {y* ^jlaSul»%a {jAf . ^ I 4144 J (jl AJlo 4 (^V ^SUa 

Ja-><4TI A_j^.^j JjLjj 4 AJU Ant-1 A r.^'i pC-i ijJi3\ $£, DNA £ y» it-ta'A |JL»I j LtaJ yui j\ j± jfll 3JI ^ CiJl>. 



iULsdl aU^jIaAI 4Lj^VI (iilt 



»2j >* RNA-polymerase <ja jl>.i > >j>>! 3 i>iii CjLJ > i ^ jlv>j> . ~ij » i i>jili Jaj>mli ^ic. 

(vij o' Uj. l$ 3 a JSo o^t- 3 * l£JU^ 31 >all tuULuLx UI tlU^Lill 2 Uj>ajjJl 4 -j>>al I ^yaUx-Vl juaJo 
il) U>iu>j_j jl I Ja <J qJ lu> i ^LaUal JliAaHuil ^ c, ^uaJ ^^ILs* 3 l>all vZjLJjI ^ IllRNA eLa 

a Li-ill <LL>.ja ^ JljU a^JasUl jj.Vl ufljlall o>SU La-uJ ijjj ^ I Aaax-jj ij& I JLu > mRNA <UI JLu 
ailSjji ( 4 _i si>jii ^ ^uts mRNA »Uj o^Lo ajU si>aii GLJLuix- ^ ui . DNA aaiLa ,jju 
Ijj» £fjjy» (JS Ajl JO JLuij <JjLiall <^aJ Jj-J! (_,![ Aaaax jj (Vul i>» 31 ' LaJtlt < ->> 3 j> J 5 l»- o>* f>j^Oj)~iji | iTl 
Jjl guaj uuaj ,» >aa>aj jl Li JaaJju aj I JLu >J£>aalJ jjLo >Aj j» >au>aj jl L i JaLojVl *ja>a jl>->j IllRNA 
JLx. 1 j ijjSLjj aJt 3 >ll i)j±j£ Lr+ Ul -1 >*>Tj Aaa >. ^311 jtpu^ll £aa>>ll >A> O^S W ?* 1 " 4 AUG o>J>S 

.( ££) UAA - UAG - UGA^GLijjjSJ^^o- 


(ojj^jjji Y * • £jl'>»» o>« o>SU Jj3 ) ojJujVI JOJlfi o^ AjI>) JL>->aa mRNA o^Vl aa jlall JLU. ui 

■ s j>».>ai i LjU-jjjVi j^UoVi ijj» mRNA JjoIi i jt& o' 

i»>u 4 >aajJLi JoLijjVl £ii>a 



|> £3y> 4 j j$u mRNA 0)J£i 

«jlJI Jjj jS'j ^jloVi juju Jj ij 


! (rRNA) RNA jo^> - Y 

Iajj V* (jll^xj (j^ju/^ojll RNA ,>» £l >31 3 jlc ((^pjo-ill aLO uUiAc) C>U>aa>ajjJl aLO Jx.jo 

Lgj (4 jj "Aj>ali ^a-tuli 31 >all (j» 2%U*a ^ 3) j-Ji (OLuLuix. ,ji <0 La $jji >aj jl I a LO (vuj < JLaLull _u_lj. 
U^Lx ^2 DNA o' U 3 Ua jjjoull JjLxal' I JLA Jjoij U^j . 3LaLu1I ^ Cj U jjm >-u>1 I j* jWl a Lu 
rRNA LgJU ^LauJo ^ill ^ I RNA ljLLlx- jVa Axm’i 1 • • (jJU JOjo U <j7 U SljJill GLJLuix- 
. GUju/^aOjll a LLi ijjull ja Jj-jG rRNA £y» 3LaLIa%« jjl 4 jujI l£ 1 LU>j . 
V UjLIcj i jJUai ^jaxVl j 3j-u£ La^l JLxl t(SubunitS) OJJ JLxj UXJ ja |» jau^jLJjl I ijjSuilj 

(JS l£1j^>uJj UgaimJ ,jA o^UaiLo ^aJ JLxjll uxj jl3 ^aJjj_JI ^Lul ^ 4laJU LuLa j»jaajjjjl I o^J 
a Lu ri.j.Ua: I JLlj laJLU. JjQal' £>311 o-a o j-xi 3 JLxj uxj ja l,»^‘<a JS daaj ijo JL3 j . "aOjaxu lag <a 

u,ll 31 >311 «Luj ja£ (JailaJ >j> . (*j^U>~j»>tl ^ ajU>u>aJjll ljLLjJ»J a L u (4aJ> . ^jU»i 3 j-a 


a Lu a LUl j . »u/>ajjll ljI JL x j um jlLLuII jjIjOJLaj rRNA (ja JS o>SU lo> 31 > 31 1 Ja»lj 


. rRNA > mRNA ^ Jaxijo uijl>u o^j » ali 

U« 


> ft in >-Jl jjj ^jllaa 




: (tRNA) JSUfl RNA -T 


iLtJLyiVl J^>iJ ijji3\ tRNA yto (. U-l c;r 3 lUjUuJ ijJi3\ RNA (]y» tiJLUl J 

^Ua-Vl ) AXajuj (jJLwVI Lj&jjuu> tRNA gjj j^4> J£Jj . 

^iui tRNA CtLLo* fjj* tRNA £c.ulijj *(tRNA gjj ^y» ^i£i i$t dj^ 3 jJlui ^si L$J i 



6j J j^ 

^ r l*JlJi^l(r)J5Li 
JiUJI RNA 


DNA zSy>- {y* *■ >»*t' (jic ljLLcj. A - V ^y> ljIa+ |«»iJ JSUu (ji c. SjLc JLv^j 

cep. *( r ) j»uti js^ji ^ tRNA J£Jj 

it J >^i~,>f~i Ljlol» ^ 1 1 flltl 

• j-^' iy* JilaLU ^ Jla\ j2JI 

^LlJ jjJ tRNA ^ytft JLv^j - 
^A<i>JLl i^jjl JjVl 

JLaIj 2 Jy» |jl£ JjSHjj ,4j ^JLmVI 

.£ljJj>tll ^y» 3 tjjlal I jLuC CCA 

£4 aJLtl £jl Jaj jjijSJt JjLoa jA ^>.V l j 

jj i _j mRNAuS jlui <lluiLl47i mRNA 
^<i mj mRNA j tRNA JaLjji ojlso Cu> 

Al lot in ^ (Ji-JLJ jt tRNA J (jJLcaVI 

. J JL>i^ll JtSL^JI JuUm3\ JLJJLC. 


w^.'J ''' jjjn mj |«j (jUJl j mRNA iLLp^j ^ jjUj u* iLplj^Tl SjJloJI 


JLuu-JI Aj-Ul 2lt lotui ^ 3 LlLi»V| jjUj (jtl lj-l>- I mRNA (J*"*j_3 DNA 

tRNA jLu»l 4 J iljt J JUi La t jV I JlJ^utl j . LLum LLu jj_i j^SLj ^ jjl 


9 (jJLwii ^a4> (JSLi 2Lxal»Jl 

tjl JUJ^dS^o jJji lUUA jjl ijGLLu # Lb ^ Jj»JLj La.ni>t4 Luteal liA»-»> ^Jj.lL£l dJ L lA ^jl u3jjjt»J I ^y> 

yji ijj^> H i lilt j RNA j DNA JS « Li-1 ^ JS-Ju JaSS 

l^JU JS JjLi t^j-tikC, <J£Ju3 (ji UXI il)l wLu^JS^jJJl ibUjVl ajkb j 1 AjA>o1 

Ja2S djL«iS yji J <y>- j ,jJuij lUI j jV JL>-I j uSj^ i^a 2L«1S JS ijjSJj Jji jSl* j V j . jjM ^yJLyai j,i<> 


<U)bJl <Lj^j licit *Lc>. Vl (<uLt 




tjLa it-> 2^ 4_i-Lu>i >>U,->»1 4_juji UL3 j Lj ULiuj^lj A,G,C,U (jib 3 jJlui 5jjj*3 

C u Jj I2l 4 juj V I jV lLL32j (<>j JLu^xlSjaj) 3a 23 ^-L- i -)l j>« j>L2 2 jjl ( j5L«J V ULUIS3I 

JilS JljU * 5Lan=K4 Codon 3 2U1S \ 1 = Y 1 >a*2 U* >UV 2li3U*3l UVUI^Vl JS > 
>£. (olJLU^jUS^o) Jj->- 2 jUjVI CuJj 131 Ul 1 «. Uj > JL) >31 LcLcai I <rU~w jJjjjLaSi 

(jJLyil ^iu> <J£3 2 jau <L«JL£ <jj>U3 <L».L>Jl >Si I 2 jJlu <U3£ 1 £ = t glL'iLm L$j|3 ULU5U JSLtu 

. Ul JLu^jiJlS^ij DNA 2 jSlui tLoiSl iSjlaj (^>o- >>13 lL132 >&j i 
Ulj.2i»3l 4 _ JT J 1 j\ VI i 2_p^U3l 2 jJloJI jujj 2>IS 23 jl »j2 >a» j»U £1 Uj 

ilXA, >*Jj i \ |»Lc > 2-Jl |4J JL3 LjijjijS pan I Lg-jit »J >3lj »l j2*> JSLj 2 LoL»J| 

> jl>> >31 <> JjjLsJl I JL3 > U13 j.j> 3I (jl 23a>-5U j-4 ( \ («2j ) Jjjl». > 3j^-»- U ljj.j>3l 
<> 3ijj>-j^}t lIUj L£Acl>9 >1502 >31 ljIjLu^IS^jJJI ^>3 DNA 2>lui ULp^U Ul . niRNA 
>Uo «. jlJ \jjijS l£3LU ij I US . »l jA«> JS3 2 > >Sl l£ 3LLA jl J j-L>Jl > ^.nVi.j US . JjjlsJI 
,> 2jLuil >ulj Lgjl > >2 j>j 3I *Lb Ul3_j2(UGA,UAA,UAG) UI2j.sjS 225Uj (AUG) >2 j>j3I 
. jlUuJi jlj_ui 2LLmLm l >U2 j jj_JI # LLj <Lt3l lilU ■ 222 <ji <_oo >31 2U223I 

>U»Vi ,yjJu3 ui i>ai ji«2 ULjjj >3i unJi j j' >mj (Universal) 2uu ji 2u*3Lc 2_pi j>i 3 >A3i j 
Cxa 2 >31 U12I >x»3l j Ut3Lu3l j UU>a23l j UjUISLJI >1 ULuj^>3l > iLpJI UU2LS3I JS > 2UUaVI 
ULuj JL9 >jVl <L>-j >a jVl 3 j^»^« 3I 2_jaJl UU2LS3I JS ji >£ ^f_j3 >3 j I jL3j . jVl >» L>u/ljj 
4jjJU j SLoJt > JU 3j-u<aj9 S j^xS JL*J (Zu^S3 Jl2 S jJsJLJ I Jji ^ w 4S^juLa u5^LujI 

• C^jlt lILT^ ilila ^uatt j-uu 


uv 



> rt in ^-Jl jjj £jUa4 


^JhCLoJI 

a/»io ..umi 

Sjclaji 

,yjV. 

u 

C 

A 

c 



Ill'll 

llK.TI>UiUUIL- 

uc;u 

11 All 

Tyrrinr 

UGU 

11 

U 

LUC 

HitnvlJuninf 

ucc 

UAC 

lyrc.ine 

L’GC 

<*U«ne 

c 

l.'l.'A 

IK A 

SClIrtC 

UAA 

IKtA 

A 


UUG 

UCCf 

Serin.: 

UAG 

SHOP 

UGG 

iTypkiptwn 

G 


CIAJ 
T nvinr 

ecu 

Pinlirr 

CAU 

MistrGiv 

OGU 

l. 


CVX? 

OCX? 

Pnilirr* 

CAC 

CGC 

C 


oil\ 

CCA 

Itaiinc 

CAA 

Glutamine 

rr.A 

A 


CUG 

cex* 

CAG 

COG 

O 


AUU 

rine 

ACU 

Hwvnir 

A AU 

A^ifipinr 

ACU 

U 

A 

AUC 

tAOC 

AAC 

Vijimi^irt 

ACC 

Serii«? 

c 

ALIA 

ACA 

AAA 

AGA 

A 


Uk-SIAK . 

Mcdionine 

ACT. 

Tlucofluic 

AAG 

AGG 

G 


nnu 

\Wij>L' 

OC1I 

v OA >: 

<XilJ 

u 

G 

ouc 

cor 

Aim lilt 

GAC 

a S*«"k: 


c 


QUA 

VUinc 

CCA 

Alanine 

CAA 

Gk.mmicfcid 

CCA 

abort? 

A 


GLG 

GOG 

GAG 

Cikbniftraud 

GGG 

aiwiiiL- 

G 


JaAJ ( \ ^Sj ol ji-lll JjJb*- 


Synthesis 


i^jjl mRNA si^J^so (Sub unit) 3 ^-ulhs 3 JL». j Coj Ja < j^j UjLlC. ^vGjj-JI iJLu 

(_^aL>Jl tRNA j jjjSJl iLk* jlcI £ jl ^ JjSLij AUG^A 4j Jj' 

^ (jJLwi Jj? (Methionine) ^luu ciu jljj AUG oj±j£ 

I jlo ^LiJuLAj l JjjLuJl <_i£ j^JLi 3 3 jl>- j Coo it->u ij-3 |«3 . ^JLCLui JLtLott jljjlc. ril »iL» 

tRNA olio Jo- L44J Ja OjJS jl (jSl* J jLst3j^» ( V J&ui ) ^o jj_Jl #Lb lj^IaLoj 

j 2>4 <ULc JILsj jjjjLA JL>.I jLLfi j^Slj AUG *JUll jjijS JL3 iLajLuJI Cl JL>-bU iLsojjj 

jljjlc a,Ul», 1 jujj t (amino- Acyl A) (A) J^uui jJLol jj3>a <uic jiia^a jo-Vi jJa^^li u) (P) JjjlCj_ji 

t d jlaa- jV> u^3oJ 3 jjJ ^ ,„Vl ^3 jLlLi-JI 



<Lj^jliLU *LowVl (<uLt 




Jl >,taj (jJQJLij i mRNA Isjjf- (jIla ^JQJl £)j±j£3 Li tRNA jjja^S jLo< it-iu ij-> - \ 


.Juuju3\ aaag IUluAmi ^ (jJUJl uJLynV I Jl tRNA laa Al »jo ^all 

JOajij (jjjSj pj ^jui (Peptidyl transferase reaction) jaaoixJi J 2 i j^Lia ijjjl*. - T 

I JLAj .3 ^u£tl jJ I 3 jl>-j Co > j « jo. (jA SjLlc JaUlUI la& ^all |«ajaYl j 1 riaa^ C ua 

L£jL3 JjVl tRNA g.>,iaj dial <L>du j ■ Aa aCi -u alajl Ijj ^jlilla J_jV I ^JLcaVI <_>^xo>II CaJja (*ajaVI 
. 1x4 j iy 1 I (jxaMoJI ,_Jxowj3 ^jlall tRNA Ul ijo»l LLu^ -u-l « .t-a~lj a2j j»^ja$aajJl CljCaj 
(jia P jjajxtl ^tQtl jja^Sllla ^‘0 <LjJUji 1 I aaa>j 1 mRNA alax»l ^jxjjja jJ I Cl jaaj - r 

mRNA tjji jSLs i_LutUa tRNA ( ^ 7 i^ jjaj£ aLCa it-> tl ja lu> 2 j-» Sjjali laCi («a . 

<Ly)LJl aCu -Jl aaaa wtLaLu ■ t-» . 3j 3 j . A jja^xll i_uiAl«ll jCijxl I ^tl CJICIl ^JLiaVl (j^*>Jl LJLv 
. jadll jj£3a (O . Ctllxll tRNA ja s^joJl lilLA j*al21l aaaoJl ^JiaaVl u> /-io>JLi 
0 «mj (^ujja ClUAj mRNA i_o£j jja^S ^II j»jju^jajJI <Jxaa UaCa (jxajjall «. Ua > 3,3,3 j 
j 4 mRNA Cl >y j^^jajJi jaoo u« u^sjli oj-J>Sa Jaaj ^a (Release Factor) 3 iUaV i Jalc 
Ja <a^a ^jxujaajJl mRNA ^fjoJ ( 5) djlall jjaa <jl Uj i o*axj3\ LxgxajtJ jx. ^jxujaajJl 13a>j 
<ja aaa mRNA £i£jo«J J ia"j U SaLaj . (jCijja * Ua Lijjaa lad 3 j-oLua 2 jl>-j uaj 

aaJLc. jtaaUa. Ada jjdaaj . mRNA ^Jl£ ajjj^j jJLuj jJl LgCa JS fv>- jaa 2I3U1I ^ I Jxaa a^ LjlajxujxjjJl 

(Polyribosome or polysome) f^^ajii 





> ttmjaJl jjj ^aUaa 








utjAjj* jVl jSU-4. Jl jj_Jl (Jjlio j j_onJl ljjSj3 &£jju> j * ■ t5"tl j^xj 

^Ltu-'J I i> II* JJL>j jl LuSUj L«S 1 <Uj_ iLcLi* Jl 2Ld3» Jj*l J j_j3 <UU jttuJJl jj_j£j j <Lj& 

ji Jjbll (y±aj GLLl*. i_ u S^j jaj 4jjUL« # Ijjvl Lu£«j 1 j_o*Jl I jl£ ^ ij I I jjLu 4J3jjl*J 
(j^L*9»YI jjUj I&jjl « jj» L U SL«j j-oJI ^ iblJLu^dS^jJJl jjL3j j£ Lu^jjtaj 1 AA Cl jvn jlj^l ujLLo» 
^j_>.i j 5LuLij b51i» ,_yJI <Laulij GLLuw Jjij 3j-jaS ljVL» <_^ j£» \ _Li ! j 4 j^u jj_JI ^ 2LiJLmV| 

(Khorana) ljij^3» jSi* 3 ^Ui < ,iuti i DNA GLLjjjv cQj jSU^Ji j^ jVi ^.u«ai Ji2S j 

«Llu> jxiaj J^Lx*!! JLJJLxf I ^ jVl JLv^jj . d-Jj-j^SLl Jj*l J ^1 <UL>oi j j-e>. ^Uil j^« 

j£x jj i <U& u£p jlJI ljIjlu^JS^UJI jjUj i£$3»<j DNA iS JajjJu 2-U3V Lglo^jj jSL+J 
JljLttu/V SjJtiuJl j-uJLi jJjjia jx3 4 jaJ jj_JI (Jjlio ojLso ^ ‘ ■ tt—>t I i (m-o DNA j»lJl»iILu<l 

'4 Ajt^tj <LcLw»Vl j_ji>L4^>.Vl j-plj ilu/ljJ JUjj^JI «. L^tSUl ukuuj jj»lj w '.-k> •>- 

iLplj^Jl 2Lu,j0^b ufljJU (jUl IJ "iLutJ j^>Jl Lev ^JjLSLJI ^Lu iULlLuJI Gljbbyi J 

, Jl> Uj 2 l^jUiiu/j (Genetic Engneering) 

: *LLuJl?eJI Lev 3 J ljL tl2.1 
* c£$>Ul 

JLfil jjiJl JaJjJ I «LU-o» Jajl JjJl jmSS J j »0 \ * * ^tl DNA Sjl <L>-jJ jLLa - 

. jjtbli j-ji jl JjJm i_J^U I ^ylaJj^u ^ I 

(jjjjla jA GLxill <LlL>. (jJl (jll 3 J jJl« 1 I < 'Ala jjiVI jl3 DNA 3jl lj^* <rt_>. j J Julaj - 

RNA j? DNA jj» jJJ jjlaJjji (^i j 4 tS>s»i 3 >« t-iljJ jJjSit >3»T £» JS ^jl Jj 

. AJUL£UJl jLaI i^SJI j* 3 j-u^£ j3 j uLulIi U^j JLvj 131 iajjJi jJ^Sj Ugt<»j 
jSl«jj 4 A t U t 44>.jjJ t U11 U.^I U - 1 GLajHu jjJ J^IS3I SjvjJ jjttaJ^wJl j 1 -^~ TI 3 jLu 4_aAj3j - 
4 i£j^\ 3 ’>a jotaj^uJl J, 4^3, t iUj!lUl Sjl Ij^sJl jIjLa^j oIjLu^jJS^UJI (JtaJijjui joJ ~^l ,^.~tVl SJuu 

. Aaj MJ I 3jl >>JI jl JlOA Jlj 3 J. uS jotaJ^mJl 3 1 -^"t* oJlui CulS UlS^ 



J ja i_J jl ^Qjl ^ 31 RNA ji DNA J JjjiaJ' JaJjjiJl 3jJl2 j»l djQmt jSUaj 

QQjQJi ja j a ii Q j«a j-uijj ) ^wui C o^i jjjjUaa ja AjjjJII ^yaU^-Vl QUjj j) ) jj»«A 

2L»> jjjaJl i_JljiI I u*uli jl& Jj_lj jl ^j 1 *** 1 ^ jr.amj LaJLutii . ,*0 \ • * Sjlj^sJl aLvjj («-> ( ^liU <LpJl 

ja lLsJjjj 3-** l» 3 *a (JS ijjSuiJ <L>. jjjal I i_Jl jAJI ja J-Ui Cc3jll ijj£2jlujj 1 jjSQj 3LtJL«aYI 

: DNA LjUtas&XtuI 

J MJlJ licL>- <Qxa£j (jJLoJl jlja>ia J jaaa j-y>* J jj>- J ■ ^;?.Ctl ^ DNA fJLWtulJ - \ 

^ M tA ‘ 1 1 jajLWuitt j 1 ^LuiljjJl JjSia j_oJl aUajaui JL>-i ja JalSQj Gl JLu^dSjjall GLxjQII JjJu Jsjjjj 
AJL ofcJl ja JajjGJl I JLi . Jill j Jjlj iJijjQll jflutj <Jr ^->' JaJj-uJl I . *•* ^3 31a, « tat I 

. d a »t at I <L». jjjat I i_jl jitl LgJ ijjSjii (jU I <Lc_yuJlj I ^ ja>jl J ijjv j JjQutJj ^jjJtat I 

LjLflilsJl CuLS Lal£a 1 Aj. Q >«aJl £j _jjVl jjj 3UjjlaItl GL^^atl jljjl>«j ^ DNA ^ JL>»" mj - Y 
. LafrQj <L>. j J Galjj L44 J DNA ljI JLujaiSjjj jjQj AjLwj Lal£ jaAjj jaj <_i j-21 ^ jjjt->~t! 


jl *£aialt ljUjJj) 


(jic. L&jaJ ^talaj (E.coli) Ljj_GSj ja <U-u«a GV5tu< Ja*l J ^ ja-o ^ill GLu/jj-GJl j! <_fljjjtatl ja o^S 

j\ tilt j jjio*Qtl Glj'ijatmtl 1 J>>l uViU J jaaJ ji ,,.'i V j • t^'A'a CiViiuJI ijkb 

tJ Mijj r uri I DNA iLLota jjLu CtLajJjl jj£j bjoISLJI (ja <LajUiaJl jjViiuJI aJLA 

. ^.^aa.Tl tltlajjjl pun I tjLaJjjV I ajl£ ^JLa -X^_j 2La^2J I <La-jJLc AaiAgl j t-UjJJI 

9 ^jj-tlSLJl ^yaLiJl DNA tjLaJjjV I ajLA V I jtaJ t jVl 
l^L^J lu* . <UjLxa ijlajjjl j>S3 l^jla I4J DNA ^liA <Ia^L>>J Lij-uSU3\ j? -A >- j Ji23 

US ijjlj ja JjLaaJ I DNA zijj^ jSl ^ il)l ^ I CH3 jja-ya 

. (OJjjVI I iLfc JjLflJ lajlia DNA JaLMJ L^a (_yi _j j_uJ I 

Ja LaJjjl Y 0 • (jic JLjJ-jU (TU LaS 1 ljLoIS^I ^ 3 jJujua ^aaatl GLaJjjl j) Jtaijl JL3 I j 

i «jA ojSj* tjl Juii jjiS jjoU jjjia jjUj ^JLa ijjtb tjLaJpV I ajlA ja (ajjjl J Sj .aLaHiva iUj-tiSj ljV ^luj 

jlcI '^ aJI j_iQjj.fi ^SJjj ) ufl jjQ}I ja lj jQJb jl Joa DNA a^jjv (ajJjVI u^oaj i V - 

jtaaJI jflja jQfi DNA ^lajyui 3LtJu»j^Qull 

i^Jjj. jtaja ^JLa SjJLaJl (aajjj jSUj ( 3) jL><j I ^ dajyu J£ ^JLa jjQIII I jQj lajLQ. J - V« jA jjSlj 

^rr 


4aLxf! aUjjQU *Lc^- Vl (<uLc. 






G-A-A-T-T 


C-T-T-A-A:G 

t 




A-A-T-T-C | | | -3 



TTT 



SaJLsta y> J UP DNA ^ 


^ J> Ja^JI j oUj^I jjp ( i JSLi) 


J * J^Jl I jj& j»l J U j) ^jLu ji iJjmSLi j\ ^^DNA ftjJUaft jiaUI DNA 

. ca jjiill UUjUj jliSl jl iL^nn't 

JLjJLgJl ji US .L$al jlai JLui Cl I JLU^JS^UJ I 2U^U« jUa ^11 DNA Alui j jccUll UUjjjl >3>i J 

cal jlaVI IfeJU JAUj tlajjJLS I ij* ij-ift jjli j*3\ i_J^Ul jUa j^S3 lu* 4JjU Lai j3a\ ijjSLi L$U 

t£l (jU (ftjJjVI ^IJL#Uul jA 7cu J^.1 JaJjJul ijtUa *_a Ijla Jft £jl JaJ L&Jlfiljja jV iUcaiUl 

ftJLgJj . JaJjJl (ftjjjl AUiiiI JJ JL>lj JaJj^L ^Jl ^wta^-UJ ' tlaJj Jill j Jbu ^jS U jj (L JSLlu) . j^»T DNA 
-jj*T 3Ut-kflj DNA |>4 iLLutft lA i>t— >^1 vlo-LJl mj iUjjlaJI 


^rr 



V 





l&iui »l j viUij ( o (JSLtL) DNA jj» 4 jj U £uuj jujuJI ^Qjb ,»^2 j 


. JL^ajib j! ^13 J»L>Jl IjLA oS^-i U SjLcj t Ajj-uSii <Ld». ,_yJI l^ l aao >U 
j <-»*t I (ftjjjl ^yjLU JLtoj j4_Jl j ^t>jl jy» JS J^Lsu JLtaj^LJLj DNA %alaj9 jl ^t>Jl Ji.ua.Lj <^£1 j 

CiLjlgJJl O'"' o!^ jv-LLiY I Jala- |VLJ U JLuij t %.t»tri>Y -LC.I ^jall <LUt£IU JaJjaLII oijJlA LjLjlgj (jj$£jJ 
(ijjjl Jajj |«Iu i (^oUJ Aa^jUl LjLjLg-Ji j4 Lk_uii jLyjjjLdJ AaunjUl 


. laJjJl 


L^LjjLdj SaLiJJ lg~i,ULx4 (3 jlu/ jjjJl Sj-t«j>Jl Lj5Ls» jl . Ljj_uSUl ^y» jLwjjLJl uaLaj l£ 1I j jlxj 



iULstll <Lj^jLiUJ *Lc>.Yl 


Ljl JLl4j jLJl u^aaj Jj-JU £ u j fc DNA J 
Cc«j L^lSj i LjjLaJl u_JI 

Ljl JLl4j jloll ■ a^Lajj i~. - ... V«l J Lj jlijl 
i 2 U l a J J (jJLcjJl t_d^L2>3 *-4 

UiliJl j_u u£j (La lLU2 julj 
( j-oJl 3^-tal (vLjj . LjlJLwjiljJl 
(4_jJ_jl ^udj 

ivu i 4-a l .aWuhI J mi ^cIlJ ' J — «2t I 

4 J jlaJb ljLLc>JI JJa 

<b£l£ <Lm£ £o»bll i^JLl ^uidJ dtfjUj 

AbUj^Ji DNA ji j- 4 

jjLLj <L3j_*- 4-J L^LLao C)\ 

^ (jSUj ji Lgj (bi JLu^al£^j_LJi 

• iLjii. 

xLaa Jj jLubjia l£JLl4>j 

(alb (ji Ula t 1 ,A^t DNA 

w UlaLtf < _ 7 1 a 

tj-aa (vLj (H_j (Lgj ^13\ DNA ‘&JLQ& 






- y^j* ljLoJLIM JL>- V b 4 Jj .-^^.tl oLaajlall abga_j . ^aafltl GUaJjl bt-unl^J DNA 

uLujj j»lbsLuwl I«lbj . lfl~i tic 1 <A«t ;rla ji till JLy»jiUj jiaiJI aba (ftjJ DNA gba b 4 


. ba* J^laLUl ^a DNA gaLu J jjJ bA L ova iLbLAul 

Lt->, t~vVi baa Jabbll ajj i^bJl l^a CijSLi ^j3\ bilsJb lb-da - JbaaVl _^>.V I oLaajlaJl Ul 

(jaJgAa» j. I ijjSii ^^dll (*jJl ul jSJ SbJ^oJl Li ^13»\} ' a JwJ $ ■<> iV ' ijjSii (^j3\ ^b^SLbll b^L>. bXa 

i uLLuj^all aba «. LLJ <L 4 j^Ul <ULu ijJl (J^>o ^bJI rnRNA^ a ijaaS <LcoS JLv^j Lj^liJl aba ^Aa i 
dUa 4-luuj i ba 4 JalSda i£bll DNA ftLbl i_JLa£ balb»«luil j tSjjJUl yix+>i3\ I bA J jau do-LJl j*$2aj 
mRNA b 4 t_JLa ^^ic. DNA ftLba (*jAj |»ajjyi . j^S jl>. <^i DNA lAaLAj 

.rnRNA b 4 ojSZL) ^LoJl Lai ^A>v» (jUJl uLujj-dill ^a ba jJlu jLv^j (*jpV I I bAj ^lu’vn.Tl juAJl (ftjjal 
^ DNA b 4 ^yloJi daaj ^Ali DNA <^i RNA b 4 Laijdsu ^ babWind lu> 

JaLCUIl daj^uill 4 Lb j5Uj bjla 1 DNA b 4 a >>A a Aaaju * Lb b 4 IbA o 0 ~ ~I j b* bj . Jalall b-JA. 

DNA b 4 j-oll ul >Ul IbA bAbLAa lilli baa b^«JJ 3 >ftLJl (ftjjjl j»lb»<luib baa 

t^bJi (Polymerase Chain Reaction) (PCR) ji$*. DNA jiAa a,a,<r taW Lil>. (>bWi» t j^ 
iba gj&auuuij tb.n4.~i 3ji ba-jj bJLc j^jlj ^bJi (taq polymerase) bib ^jbi ^bWimj 

. lJI Ij^JI ciVT DNA bb^LAft j4 3ajb«4 J5L>. 

bbt4 DNA 

j4 ft JLi-Jl tf i i abb VI aba DNA b GljbbVl j4 1 baS 3j-p»Vl ljI I jJuutl b>b^u ba} 
jilftj ^JbJl (ba^ll (jj b ba bjl ft LaJUJI w buu (JjbLbj . j_>.l (jjlS b5ii» ,_yJI ^jjlSb (jobJl DNA 

fO,g if. (JjJj bllbJj . .t^.tl i |«^jLb» (jb*J babaaJl a Ijii V I ^baJ ^yjl b,_m,j, >.t-> b)LLo» j4 jxoj JL>-al baa 
b>Sb ba aba b* jaal^Jl b 4 ) <_»bl ^g Jl u^oj . Jl jaaLiaU j-bbu-oJl j»lb»LuuVl j4 (" g J ^bboll 

ml 3 bub bj-bjba b 44 babaJl bJLlaj I LaabjLLuit j} lbs* 3jJaa> Lav^ljaSb 

(JL>iftJi iba iba»wJi 


Shi a r 



pa 


> rtdijaJl jjj ^jllab 




NA jp' $J*5uLJ ujLLudaltft 


SbSb^aVl Sj^UJI bbV jJI Cua»j \ ^ A Y ^^33 • c£jL><3 ^llaj <>y U oJ u un GLLo ijjj ^Uul . ( ( ) 
ijkh3\ ijjJLji I jjaJ _^mjVl jbbVl jLx4 DNA Lu*jSjjS3j A».Uul |vb JjS fl jbbiul 

w w Lj^SLb b 4 Jill j ^J_u2 ^wjJ ^_ajj V ' w w3 I fvL) JjlSj > jSLtuJl jj\} »J bj.*' j “■ l ^ 1 JwO >U) Ly»$J <L>*b>iJ 
A^uu 3 ijJJ\ JjAaSl ( j r JjMjj'Stl ui • 3Ld.l£Ul ibajj^j 3Uj^b 3bU*ll aJLS>j jjjUbJlj ^uil^«ll 

b£J <UluiU}I tfjj^Sl jg i +a u j V <t J_b31 4jl VI 3Ld.l£Ul £o3jj» JljLa bjbSUl 

J3l ^UdJ JL3 i£jmSLi 3\ {fjJjMjjfct \ jUi ^UijVl c>tu.'*»J £4_J . ^>>Vl £j l_jjVl bb>b)i J it I JwJ ^_-uj V ' 


(Interferones) >3jvi bLLo- ^ ii>iao b^bsb b** 52 bU as bj^LJ* J-»>3 -(e) 
RNA j-* ^yi-oJl UIjIUw* ijjSuu) (jUl (_yx>.Vl vZjLujj-jiiJI lUaLUj bi3jj ljLuj ijjj ^yAj . ^jj-m-JI 

biUJl b» jlbJLi j Gbj^bSjbjVl oi*3 b^V ( Om - * ’ (JUbVl Jiuij I IJjjJLfljVl Jb» 


5U^vl^« b 4 3jjL»«*Jl biUJl ^j12j J^ju j 21jUm1I 

(^jlbjuuJl gljii L jJaJuS) '<Luujj r uii\ ^yalj^Vl J^* 1 SjLuw j^Sb .A3 Gljj^^uVl ui ,• 

bIS bl) jjj ,’4-jj.tu-Jl biUJl b 4 <Li^jLuaJ uij \ ^ V * ,»l£ (jbs. <— ilaf I ^ jV tWim»tl jj^_t3jbjVI jlSj 

bjbaJ Lb*. \ 0 JL*.Jl b* ljLLuL«jJI iUjAVl jibaa ^ jSL£ i JLaJ j tb 4 -^* bu_y4j I jib 

VI ( Lymj u^ 1 uj>^>Jiyi ' bLTbjj 2u^bi5b b^b> Jj»l j ^1 

(jJI i^JjLj jla bU jj Jb5U < 2by»n* Co IS jUajouJl ^ jjj-tajbjV 1 f>l jb b mV j LuJLc^Jl bluiljjJI 

3b uai.tl ljI JL ci.» U <U)jUb bLLyv JL>-Jl ^y> JjvL*Jl t-ujZJ I ^ j^j^ljJJl j^>-bll jSL+L) Jb ( ) 

3l}jL»& 4 (-j 3 jVI J JLu ojmS b>£3» lSTUa ji US .J^LuabwjJl tbbbj ^ 3UUTI ^yalj^Vl it 3 UjUUj 

O.L U J uJb SjjbJl bj-ySLJl 2<>l ,ur, ,„l U- ' iSUj ^joJI ij 3lJ jbJl bbb-Jt ^ 3 GLb>Jl Jjijj JJa 

uUbil jbabub V iSjS * I bbLu ^ tbLb>Jl bUj gjj b^* 4 * lilj - L&jj JL>- ^ b^>-JJ-b^l 

^ j^uS jjUj jjbll j 3 U 1 S3I <LJb 3 bb>. jjbbJl SJbu/Vl 3UL3>I «. LobuV I jSi»St bj-bSUl a jb 

.4_uil jjJI (JULUfl yUIl liu^JG 

jbb jjb>bj U jbyii j»^b>Vl b* VI, fObki J_y>v4 iLplj^II *LwAl$ll ibUI JLibuil b^* JljU ( J ) 


^ b^jJl (*J Aflj iSj^I U5Lu bbb«. ^3 A^SLaJl 3bbi b 4 b 4 bf? 1 £jj b^* b^ > ’'^' O 4 **^ b^* 4 -* 




<UbJl 3b^jUll «.b^-Vl (<uLt 




(JhXll 3hC>Jl L^Jl J£ul Jl^i (j}\ SJLvVl lmj Ujlulj i 3 UjCISj - 1 <ji LgJ jj3m U51a» 

i»L 3 US ^JLJl jjUl jj» VjLj j-utU j^>- VI U^JaLJl jgS Ahtsa jlj^Vl aJLA £jlJ3i <L>oLJI JU».Vl 


j-uUaJl £>tfl (>« 3)1 juS ^1 (jUuVl (>» jl ,^-uSJl g>itl jj» j'U (jj» (j^» fe*. JL>.jLj (jCU-Ufl jj» jS . T 
(jljUaJl ^yt l.flWlUu 4 _ JT J I CtlSTlI "A *— »tl aUA ji ^1 2L^LUVb (^xjulaS I U«>w9» ‘ gauia i _ JT J I a3lA CmJ Cep. 
(“y».Li4 3jjU» 3jjJL> 4JL». ^ uJ L>o A3 U>4 JUIl (*gjj3LsiJ jj^4 JL JAxJl l£JLl* jU>i»yi i_uL>Jl 
I3U£ (»IUJl <_^ Initial |«J JL3 3j^aa» <ULu 3jU jOjy j-cv Uj 4J jtu/ CJLL& jl LLU^ii jJl3 

ljjUo ^ <2L a. i»hUi^t Uj_3i5Ufl ji £«j . IJLv AU3 UjJL>- JU3o>l jl (^Ull w Uaj % CjAo-ujlu 

ojUJJl ^ UixWl iUMaJI (ji VI .(jUjVl cbL4l (^ (jSLuu (^1 E-Coli (^ Jbbvi jIm DNA 
5jjL3 j-i£ u> >.u»i CcpO Ljj_3iSLJl aAA LJj-t*J A3j i JLt».Vl j» uflVl 3 Jt*J (jLUVl (Jj-I J (^3 jitXJ 

OLU^VI t-uulji j* UJjLU ^ VI SLoJl 



(ji \ ^ o r (»U. tibjS j (j^uuUl j 33LUI Lr >-^i^ r Li (J>LaaSl JjU&I jlS . (^UUll jjUJl (jA 33Uiua»>«tl ^,3 

ljLLcsJI (j£ CowJl (^3 ftUUJl IJU L&jUlj l DNA jjjJLfl ^)3i<i->J I 3^4 SjLtt 33LU»Jl 

UjJU c3jjlj <_,3Jl SU^tl 33 LLl>JI j.ui jts \ A A * <jt A2 >Jl 3 j^l3 Cjj^iaj i ljULuoSVI CJI jj j 
(jU*j LU» \ o ■ ■ (jJl J— »jt 33 1 Uy_i J JLall Ut^LUj ljLLuU^I ■ hj^uLu* LLc>» i o * ^1 jj- » UUJl 

2jUayj 1 1 ( ‘ il'3Tl ljLlu/ 1 JL>.i ) j»JLjl (^3 JjjTkUhdjSH 3 iUjJ 2lu »t»Tl Cuts ULLufJl I> j-i 

.^LulU^uJl (jblj^aVlu 

(jj» U- jj 3)j >ufj (jIa 3 (jUuVl (^ (j;4». lUJ? A * - *\ » (jaj U l£JLL* (j5 <^11 #UUtl 

‘ jfA jCSl u3t auSl |4J JL3j itl f»jJLt>Jl |4 ^Aj ULLobJ AJUISJl I u3jJtJ j 33 La $JJ1 $A I 


LUJ >Ul 1 3tgJ (X) jCiio Vj ( TV) (*3j (^1 ( t ) |*3j 3>« t.* «» • (uU^uj^jjSJl UJ j3i 

33LU»Jl (j*»j ( Y f) (^3jJ^>«jj33U^tu^4jjSJl iul^j(^t_33 ^u A3SI j (»>t>«ll (^ juLatl >SUl ^3 . 

f^jJt (J3Ua^ 33LLu>- j .(j»tjJI ftjM/jAjjSJ I ,jJU JLlI j ^ t — « JI (j^» . JU*J I (J^xu (^U UjUJL>3i |«j 

I (jjj£j (jA 1 3ht>J I j ijjijuuj I (jujSj 1 3fct>«J I j 4 UJ I I (^Aa juj 

uJU 3)U2j (j*>A}l Stl^uu) UL^j^tgJl (jju- j (jjjlll t _ r 4jJi 3ht»j j.iu^L ^jL>J| ^ui^aj^S}) ,jJU 3)U2 j 


(X)j*JM,JAJJ&l 



f , 
y r> 

L 


wi 






> rtdijaJt jjj 

«;y j ; i a )*l 




(jUl ljLloJI - U - L >o i ^ ii^>i_Jl jlj^ILuibj 

• bbuiVl uaJ 

i ,_^3 I j» ^JLoJ I jV> J Ldlujj 


jlil 5 Aj j_jS12a ^yJI j <LcLLm JL>k) ^ J irt~(i><tt ijjJiuJ I ^y> 3 jUlLu/VI -T 

.2LuiU. 

<LpJl l3UjLS3I ljLLuw aj_c*j jjj-ui - >,Tl 4jjUi« J5li* iLpJl ljUjL&I j^Laj 2lu/lj.a - i 

. l^ijJjLJ ij^jjl J AjjY J J_l2 jj3 2Lu^j^J| £)LLl>J| CZjjii ^y» J^u_jl (j-ltgJO -0 

(ji-uiJ JjLuijl i^i Cl Liuaj _■ I <J£ A^JLJ JJLsb ji ^Jjjua jl jaa* jl 2u. 1 iLjii. jVl L U SL«.J 


. SjjQII j <buLuJl iLplj^II '<LuW I ljLLcjJI "2& jju » - \ 


■ ft iii^tl uJullaj f 1 A, >, 1 » t »Tl GLLoJl A£jju> -Y 



^rA 


^ULJI^U^jlUl *Lc>.Vl (<uLt 



l2L»L>yi 


(jj VIS A > Ul CulS &jlxa LT >- (jjl S ^ L$jjj 1 2 LuLl». jjo-oll juit «Liuo jLLa - \ 


C = 31% 


G= 23% 


A = 20% 


T = 26% 

ijjjSj IJL* 

£3-s>oJ$J AND -5 

ANRt-o* 

. ^ANR 2Lplj^ll SjUJI ojS3 -Y 
jjLjVl (jj/ jJ-& — »■ -LJ jJtfiLlI -I 

: <LJUX« ljI jlu ^LS ihy^j ijj±j£3\-Y 

ANRt ANRm-ij AND-5 

ijjS3 2LjJLmSM 4_^U^.V1 2LaULWt uVU^>Vli iLto^lo 3j h mtl Co IS til-i 

V* V-c Vo Vi 

tijjS3 mRNA ij jSUJi ci jlo^isojji ^ jjla jjai t i y < 3 ** ajjlc.- 0 

ri-_*. Yi-o YY-i 

DNA JaJjdi {JSClZJI IliA : Y^jo 

0 — I — I — I — I — I — I — I — I — I — I — I — I — I — I — 

AAATTCCGATTTAC 


ijJlA JaJjuZl AND-LJ 
ANRr-j 

£iajj>*oJi-i 

ANRr-j 


.dju) J^lSIUll lLsjjCJI CLjljUo L.OSl-1 

. ANRm cuji^j <_csi-lj 


oJjttl <>4 


A+C 

T+G 


>n 

Ti 1 



(/m k 1 i V'V* j a?)!, 

r f » MttkW/i 1 t ■ / 


Ulc. |uS . GtJLujJSLJJt £y* gjj >0* <3* j^Sob (X) ^j->- tX^yu 
?5ljLUI J-Gj>;JI Jj^SG ^ J^jG 

JLcl^21l 2 Lu>Gj A^alisJl 4_JGlt 2 -jGJJI 4_plj^ll 3^1*21 J-c L eIu tt^ 

Aj A -G- cjvj jG-GJ I 

A=18% C=32% U=18% G=32% 

$ I I jl£ 4S3 Uj La 

.a jjvj (*JL fc i-Luaj t G*' w** p~*‘"* b>-JSLJI 

-iLplj^ll 3 .sUJIj «.LLc. 

. La^JLu 3L2 Mc. JLv^Jj < jL"i->fiji>iira tj Li j LlxJ I - i 
. Lo^JLu JlSiLc jl>- V j jLlxc>Lid jjtjjLuJl-o 
.(jlTdala* jUijLuJl -_>• 

. Lj» <LuUll j 4,><_i,->h^ jVI 3j LlxJ I - j 

.SLxwpuo oLuLLJI j oQIalo. ^ jVl SjLjJI-^ 
.^ -C fctoa i > 7 cfc <LJG2l ljIjLoJI :\jo 

.(JjUiaJl ,Vu ^1 mRNA <Loo>jo * Lot VI (»^auj_ojJI JL»J C oo (OOwLLj V - \ 
.lUflft jo. I j J^Li- (jA» mRNA ia> j_i A- d a-c (ojj - Y 

. DNA lj jJ I j UjJljjS^LtaJI dt gJ -X 
.(jJLtai (jJj-CjJt £j jji JJUi ^jLuO tRN A gl jji -1.UL - t 

. iLplj^Jl duLuall JJ4& J JL>0 jjl Jv-L) Jj-JI jA SjLaC. ^joJl - 0 


u* 


aLaLxJl aLj^jlicll *LowVl (<uLt 


j>» jsi jjla 



:^bUJ Jic:V^ 

(joiSU* £kej UAJ^I ijjSLl DNA JaJj-i- ^ 

.iLpJl CjUjISLU (^ijl jjl ljLuII ,_y3 ULl> Ijjj JajjJl iHiLoJJjl l-ulLS - T 
tlllj ^4j iJjLuj^U <jJLoJl 3 >« f* J j Ljlj j jLUJLuJU <jJLoJl 


. ^yiujj-uJl DNA (J-tL>o (jIla Uj-uSLJI o^jLi 3jJL 2- i 
RNA. (j- L c>Jl L&l ^yjJl lj L u | ^3 ls m£ji3\ jiiuJJl ojJlui o 

jjt-."tl LjjJL>- iLplj^Jl 3j,rt»itl jjjJLJ -1 

.ul ^3t~>T I Ajljjmj CtLu^j^uJl -V 
. 2LcLuJI ^ Jy» ^aVl «. Lo (sib - A 

. SLcLtol <ji I mRNA ^jJuj Vl .u_ui Jj j "iUt*. jJ |«3j V 

. Lgl <LuLLJt ljI>jL»j 1 I AjLolj |4Aj ujLLu jj_JI ■ aHao - \ * 
:Jy* (JSL) ^h-wlgtl La :A ) jj 

(jjijSJl jLa 4 - <Lp I j_jJ I 3j,rtmtl - - ^5UaVl J^jLc. - -LJJLC. - JLt4j^LJl 

- dJLJl 

:(i) ifAJlH ujIjLlC, uluLu U (lj) 'A^jm 


w 

0) 

DNA t_j j J.C. (_LaAj — 1 

1 s, ^ , -A. « 1 !^j£. DNA — , 1 

Mo l£ iLlaJ! DNA ^ 

Sjda-o jjSLol ^ DNA^^ J^ulj— j 

V aLaJl ^ Sjjjsw ciljojjJSjoj i. _ a 

DNA <^o mRNA 
RNA,> DNA -j 

^>“1 _ ' 
—V 

DNA Sj^L fjjil -T 

^ ,,,^.9 1 1 ^ ,,, \ \ | ^kJ^J 1 £ 

JajjJI oLaj^jI — 0 
. >-s Q il 1 — "l 

RNA Sj-a1a —V 


u ' 

1 1 1 i'i i 


■M 


r 

f(/j 


A, Wl . 


f 




> rtmj-Jl jjj £-)llao 


iVi 


>»w 



Ul>^ ! ' * 0 “ 

RNA i DNA SjLuyiSyu-t 

.o I yUl LjUaja-*. ^ DNA9 a I jjJl tjLjJjl DNA-lj 

. 'iLcyjlaJcll I oLLu jj_Jl j '2uljlj&jJ3\ ljLuJ 

.jL>ijVi jLsm DNA j DNA-j 

Ajrtj AJjljyJl 4^1_4 4 ttnSZi A^aLrfcJl JLJl >**>„» 1 

Ljj-ctSL J Ij t jMjj r Lo3 1 d Jl& i Ljj-ctSLJ)j uLaj^jrttt 

. DNA AjIjyTt Silo ji ljL^V 

♦^gj.i.'o.Jl ^yLo&Jl 4 ; «wM UtUjj 

jLtoj^ya )JU ! \T c y/ 


UY 


<Ubdl <L)yiLiUJ *LywVl (ttit 


